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TnutMlwoMtludioftudiiiurr-tliefynaclieuidthcnuIirii:. . 
In the synthetic nwtliod, Dm pupil i» Brut presented with s gcntrel 
•nnr of Um seism*, ha is steaying, tad afterwards with the particulars 
pTwUeh ft consists. Thn analytic oetnod rmrw thii order : the 
|*tpH is first presented with the ptrtiadart, ft™ which ha if led, by 
ceiuin natarol and aur gradations, to those views which are mote 
general and comprehensive. 

The Scholar's Arithmetic, published in 1801, ii synthetic. If that 
i« «/«A of the work, ft ii ■ fo.ilt of the lima <---'-■ - 
The snsiyna or inductive method of trashing, 

mtery metraetinn, it among the isnprovenwnts of lstt 



introdnetion is esorihedtoPiiriLOMi, a diatinguialrod tnacher in 
Swrtxerlsnd. it fans been ■ppttrfU MJtfiiMtU, with great ingenuity; 
■7 Mr. Counur, in our own ooontrr- 

The analytic ii nnquesiiornioiy me mm metl-nd of <iupdri%£ inn-" ■ 
ledge; the synthetic is the beat method of rseagn'Mitrw, wrasse^** 
H. In ■ treatise designed for soliool education, tea method! are ttj* 
fal. Such if the plan of the present undertaking, which the author, 
occupied m bo U with other objects endjuuiniits, would willingly have 
forborne, but that, the demand for the Scholar* 1 ! Arithmetio still con- 
tinuing, an obligation, incurred by long-continued and extended pa- 
tronage, did not ajlow him to decline the labour of a revisel, which 
should adapt it to the preeent more enlightened views of teaching thin 
science in our ecbools. In doing this, however, it has been necessary 
to make it a new work. 



follow* a npuiuiii of thoiu principles, with questions inform of n. sup- 
plement, slothing is taught dogmatically ; no technical term ii used 
till it has first been denned, nor any principle inculcated without a pre- 
vious deTsIopemeBt of its truth ; and the pupil la made to understand 
the reason of each process as he proceeds. 



examples under each rule are mostly of a practical nature, be- 
ginning with thoss that are very easy, and gradually advancing to 
those mora difficult, till one is introduced containing larger numbers, 
and which is not easily solved in the mind ; then, lu a plain, familiar 
manner, the pupil is shown how the solution may be facilitated by 
In thii way he is nude to see at once their aws and their ap- 

' At the does of the fundamental rules, it has been thought advisable 
to collect Into one clear view the distinguishing properties of those 
roles, sal to give a number of examples involving one or more of tbein. 
™ i,> .1 ='inoM readily t ■ ' "-- 



Vacation. 



These exercises will prepare the pupil more readily to understand the 



■wplication of those to the eaoceading rulei; tfflu, besides!, will Mm 
t> interest him ia the science, since he will find himself able, by the 
application of » very few principle!, to solve many em' — ' 



oived all thai eonaidoration which their importance demands. The 
iinciplee of anile called Practise are exhibited, but ita detail of casea 

omitted, as unntccsaar j since the adoption and general no* of federal 
money. The Hale of Three, or Proportion, ia retained, and the eola- 
tion of question! involving the principle* of proportion, by malyiii, ia 
distinctly shown. 

The article! Alligation, Arithmetical and Geometrical Progression, 
Annuities and Permutation, were preparod by Mr. Iks Youna,a mem- 
ber of Dartmouth College, front whose knowledge of the subject, and 
ejpstieiice in teaching, I bare derived important aid In other fans of 



uieae retercocea an pupil saonw not M allowed to negieoc ma «- 
tenlion alao ought to be particular If- direoted, by hia inatreetor, to tba 
illustration of each n-rfioular principle, from which funeral rules era 
deduced, itir tliis purposo recitation a by clsasti ought to be instituted, 
in every school whero arithnmtio i« fciught- 

The supplements to the rules, and the geometrical deuionstratioini 
of the oitractinn of the square and cube roota, are the only traita of the 
old work preserved in the nets. 

DANLBL ADAH* 

MM Vtnum, (N. IL) Btpt. 29, 1817. ^ 
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SIMPLE NUMBEHS. 



sag-* 



COMPOUND NUMBERS. 



-, to findthe Value df Articles <old by Dm 100, or 1000, 



— , Kill of Goods, told, 



— Tables of Money. Weight, Measure, Ate. 
of Compound Number*, 

Multipticalkm and Division, 



FRACTIONS. 

», or Vulgar. "Hair Notation, " . 



To change Jii Improper Fraction to a Wholot 

aMiMd Number to u Lapmuti Fratwon, . 

To reduce a Fraction to in lowest Terms, 

To divide, a Fraction by a Whole Number; two wayi, 
To multiply a Fraction by a Whole Number; two ways, 

— — a Whole Number by a Fraction, .... 

— one Fraction by another 

General Beta for the Multiplication of Fractious, . . . 
To dvido a Whole Nuinbsr hy n IVaction, ...... 

one fraction by another, 

General Rule Tor the Division of Fractions, 

Addition and Subtraction of Fraction*, 

Common Denominator, bow Jbund, ■ • t . . 

— ~ Lean CofmnDn Multiple^ bow found, . .... 
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Reduction otOamodea, . . ......... al 

To reduce English, ^.Currencies to Federal Money, M» 

Federal Mcnej wthe Currencies of England, Sic 164 

one Currency to the Fw.of another Currency, IV 

Interest, •" U6 

Time. Rate percent., and Amount given, hi find lb* Principal, .... 164 

Time, Rate" per cool, nod Interest given, to find ihe Principal 165 

rmMipd.Ljtcre»,[uJT'un*riven,lon^uwRatoporcinit., .... 166 

l'riKipBl,RatopercMt.,BndIflterestEivBn,toendineTuBe 1 .... 167 
To' find the Interest on notes, Condi, Sic., when partial Pahvant have. 

been made, 168- 

Compound Interest, 16a 



Equation of Payments, 
Ratio, or the Relation 

Proportion, or Single Rulo of Three, 

. Maine Questions, solved by Analysis, IT 66, ex. 1—90. 
(impound Proportion, or Double Rule of Three, 



Involuting, JOB | Evolution, 



.... SOI 

in Feet and Decimals oft Foot, 304 



i of (lie Square Root, . 
■■ J Uietfihe 



— r Jnand Use ofthe Square Root, see Supplement, . . . 112 

Eiiranion of iho Cube Root, i ... KB 

~. Application and Use oflbe Cube Root, see Supplement, .... DO 

Arithmetical Progression, , . . S22 [Geometrical Progression, . . , SIB 

Annuities at Compound Interest, ' S3 1 Permutation, 137 

Practice, 1 S9, ex. 10-19. fl 43. Commission, H SI ; 1 86, ex. 6, 6. 

Insurance, IT SS. Loss aud Gain, II 88: 1 88, ex. 1— -8. 

Buying aid Selling Slocks, IT 82. [Discount, U 85, ex. 6—11. 

MISCELLANEOUS EXAMPLES, 
Barter, ex, 11—391 | Position, ex. 89— 108. 

To find the Area of* Square or Parallelogram, ex. 148—164. 

orftTriaugle, ex. 165—153. 

Having the Diameter of a Circle, to find the Circumference ; or, having (be 

Circumference, to find the Diameter, ex. 111—170. 
To find the Area of a Circle, ex. 176—179. 

of a Globe, ex. 180, 181. 

To fino ma Solid Contents of a Globe, ex. 181— 18*. 

i cJaCyiujder es.I8S— 187. ( 

--■ — of a Pyrainid. or Cone, ex. 188, 189. 

' of any Irregular Body, ex. HB, *03. 

Gauging, ex. 190, 191. | Mechanical Powers, ex. ISO — SOI. 

Forms of Notes, Bonds, Receipt*, and Ordm, 
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itfUMERATION. 

IT 1. A single or individual thing- Is calttd & imf, imitjf, 
or one ; one and one more are called two ; two and one more 
are called three ; three and one more are called four ; four 
and one more are called five ; five 'and on* more are called 
lie ; sis and one more are called seven; seven and one more 
are called eight ; eight and one more are called nww ; nine 
and one more are called ten, &c- 

These terms, which are expressions for quantities, are 
called tmmben. There are two methods of expressing 
numbers shorter than writing them out in words ; one called 
the Roman method by letters,* and the other the Arabic 
method by figures. The latter is that in general use. 

In the Arabic method, the nine first numbers have each 
an appropriate character to represent them. Thus, 



* In the Human method by Idlers. I represent am; \,Jhe; X,ten; L, Jiffy ; 
C, me kmmnd ; D, five hundred ; and M. one tiwta*BHi. 


At oflen S3 an 




lua hi repeated, imr*a> ii 


be n tetter ropreseutinfT a less numbe 
tlien die lea number is lakes 1'rotn Ibe 


placed before one represeuling amaferv 
greater ; dius, IV reprettnti/our, DC, low. 


etc., sa will be ■ 


Ma) in the following. 










TABLE. 




One 








I.XXXX. or XC. 


TVo 




11. 


One hundred 


C. 






ID. 




CC. 


Four 




JUL or IV. 


Throe hundred 


CCC. 


Kivo 




V. 


Four kindred 


CCCC. 


8k 




VI. 


Five bundled 


D. or 13* 


Seven 




VII. 


Six hundred 


DC. 


Ktghl 




vin. 


Seven hundred 


DCC. . 


NiSe 




Villi, or IX. 


Right hundred 


DCCC. 


Ten 




X. 


Mine hundred 


DCCCC. 






XX. 


One thousand 


M. or CI3.t 


Thirty 




XXX. 


Five thousand 


I30.orV4 






XXXX.orXL. 


Ten thousand 


CCI33.or3C 


Fifty 




L. 


Fil\y thousand 


1333. 


Silly 




■LX. 


Hundred ihotuaatt CCCI333. orC. 






LXX. 


One million 


u. 


Eighty 




LXXX 


TSvo million 


TtK ' . 


*!.-)■« Baud tiMead of 11 lo ra|iriHi 


Ave hundred, and 


at nary addition] aa 




1.0 iul 








t yy. 




ad 3 pan at eaah end, the 
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Two 

Three 

Four 
Fhe 



or age,. is represented l>y this character, 



considered as forming a unit of a second or higher 
order, consisting of tan, represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, that is, on the left hand side of units ; and 
as, in this ease, there are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies nothing ; thus, Ten 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are called 

One ten and four units are called 

One ten and fivt units are called 

One ten and sii units ore called 

One ten and seven units are called 

One ten and eight units are called 

One ten and nine units are called 

Two tens are called 

Three tens are called 

Four tens are called 

Five tens are called 

Sif tens are called 

Seven tens are called 

Eight tens are called 

Nine tens are called 

Ten tens are called a hundred, which forms a unit of a 
still higher order, consisting of hundreds, represented 
by the same character (1 ) as a unit of each of the 
foregoing orders, but is written one place further 
toward the left hand, that is, on the left hand side 
often*,' thus, .... One hundred 100. 

One hundred, one ten, and one unit, are called 

One hundred and eltvem 111. 



Eleven 


11. 


Tioehe 


12. 


Thirteen 


18. 


Fomiee* 


14. 


Fifteen 


IS 


Sixteen 


16. 


Seventeen 


17. 


Eighteen 


IB. 


JVmeteea 


19. 


Twenty 


2(1. 


Thirty 


SO. 


Forty 


40. 


fify 


50. 


Sixty 


CO. 


Seventy 


70. 


Eighty 


HO. 


Ninety 


90. 
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V 2, 8. acMEBATKur. 9 

1TJL There are three hundred •urty-flve days in m ;mt*. 
In this number are contained mil the orders aow described, 
viz. unite, tens, and hundreds. Let it be recollected, Mia 
occupy the firit place on the right hand ; tens, the teama 
place from the right hand; hundred*, the third place. This 
number may now be decomposed, that is, separated into parts, 
exhibiting each order by itself, as follows :— The highest 
order, or hundreds, are tltree, represented by this character, 
3; but, that it may be mode to occupy the third place, count- 
ing front the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.) The nest lower order, or tens, 
are six, (six tens ere sixty,) represented by this character, fi ; 
but, that it may occupy the second place, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest order, or units, are fire, represented by a single 
character, thus, 5, (five.) 

We may now combine all these parte together, first writing 
down the fiv.e nnits for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; then 
the three hundreds (300) on the left hand of the fix tens, 
thus, 365, which number, so written, may be read three 
hundred, six tens, and five units ; or, as is more usual, three 
hundred and sixty-five. 

fl" 3. Hence it appears, that figures now a different value 
according to the place they occupy, counting from the right hand 
■ towards the left. 

in 

Take for example the number 8 3 8, made by the game 
figure three times repeated. The 3 on the right hand, or in 
the first place^signines 3 units ; the same figure, in the second 
place, signifies 3 (en*, or thirty ; its value is now increased 
ten times. Again, the same figure, in die (AW place, signi- 
fies neither 3 units, nor 3 tens, but 3 hundreds, which is tm 
times the value of the same figure in the place immediately 
preceding, that is, in the place of tens ; and this is a funda- 
mental law in notation, that a removal of one place toward*, 
the left increases the value of a figure ten TIMES. 

Ten hundred make a thxaand, or a unit of the fourth 
order. Then follow tens and hundreds of thousands, in the 
same manner as tens and hundreds of units. To thousands 
, .Google 



10 KTTMXBATIOH. 

neceed Million*, hiBiem, &.c, to each of which, u to tmU» 
■ad to thousands, are appropi' " * " 
bited in the following example: 



•s I I I 1 * 

- i ? a 1 (5 J 

a- s « a b ts 

- -g <S -s -S "S *S 

5 MHD £££ BHB w££ tc£» 
Eiampi.e 1st 3 17 4592 83 7 4 68 618 



Exahple 2d* 8, 1 7 4, S 9 2, 




To facilitate the reading of large numbers, it ia frequently 
practised to point them off into periods of arte figure* tack. 
u in the 2d example. The names sua the order of the pe- 
riods being known, this division enables us to read num- 
bers .consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are read 8 
(three) Quadrillions, 174 {one hundred seventy-four) Tril- 
lions, 592 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty- 
three) Thousands, 612 (five hundred and twelve.) 

After the same manner are read the numbers contained in 
the following ,- 

• Thii ia uxsrdiw to lb* Frock method of canting. The EnftUi, (AM 
buudredi of millions, mHc ad of proceeding to billions, recion tbounmdfi, lemiod 
broidnsdi of iboutandi of millions, eppropriaiing »ii piitix*, iiWeod of ilire* » 

Google ' ■ 



II 3, 1TOMKSATIOW. 11 

HUHBRATIOK TABtK. 

jg Those words at the head of the 

g table are applicable to any sum or 

J g ■ number, and must be committed per* 

. jj "1 fectty to memory, so as to be readily 

gj P| applied on any occasion- "~ ' 

B^SahhMhP Of these characters, 1, 2, 8, 4, 5, 

• • ...... 7 6, 7, 8, 9, 0, the nine first are some- 

8 6 times called significant figures, or 

4 3 3 digits, in distinction from the last, 

7 5 4 which, of itself, is of no value, yet, 

. . . .86300 placed at die right hand of another 

. . .000371 figure, it increases the value of 

. . 6 8 6 .0 that figure in the same tenfold pro- 

.10303.070 portion as if it had been followed by 

80610S4D9 any one of the significant figures. 

Note. Should the pupil find any difficulty in reading the 
following numbers, let him first transcribe them, and point 
them off into periods. 

5768 52831309 5 % 386397314013 

34120 175364013 6303845761204 

701603 8456790834 13478120673019 

6539385 35037026531 341346801734536 

The expressing of numbers, (as now shown,) by figures, 

is called Notation. The reading of any number set down in 

figures, is called Numeration. 5 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numbers by figures : 

1. Seventy-six. » 

2. Eight hundred and seven. 

3. Twelve hundred, (that is, one thousand and two hun- 
dred.) 
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i additioh br simple iruuBXks. 

4. Eighteen hundred. 

5. Twenty-seven hundred and nineteen. 

6. Forty-nine hundred and sixty. 

7. Ninety-two thousand and forty-five. 

8. One hundred thousand. 



hundred and one. 

11. Fifty-two millions, sis thousand, and twenty. 

15. Six billions, seven millions, eight thousand, and nine 
hundred. 

13. Ninety-four billions, eighteen thousand, one hundred 
and seventeen. 

14. Oat hundred thirty-two billions, two hundred millions, 
and nine. 

IB. Five trillions, sixty billions, twelve millions, and ten 
thousand. 

16. Seven hundred trillions, eighty-six billions, and seven 
millions. ' 



■-* -"■•■- OF SIMPLE NUMBERS. 

ir 4. I, James had 6 peaches, his mother gave him 3 
peaches more; how man* peaches had he then? 

2.. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both > 

3. Peter bought a waggon for 36 cents, and sold it so aa 
to gain 9 cents; how many cents did he get for it? 

4. Frank gave 16 walnuts to one boy, 8 to another, and 
had 7 left ; how many walnuts had he at first ? 

5. A man bought a chaise for 54 dollars; he expended 8 
dollars in repairs, and then sold it so as to gain 6 dollars ; 
how many dollars did he get for the chaise ? 

6. A man bought 3 cows ; for the first he gave 9 dollars, 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for all the cows ? 

7. Samuel bought an orange for 8 cents, a book for 17 
cenu; a knife for 20 cents, and some walnuts for 4 ceiite ; 
how manj cents, did. lie spend } 



ff4. 



AnorrioN or simple munrauu 



8. A man hftd 8 calves worth 2 dollars each, 4 rslves 
worth 3 dollars each, and 7 calves worth B dollars each ; 
how many calves had he ? 

9. A man sold a cow for 16 dollars, some com for SO dol- 
Ibtb, wheat for 25 dollars, and butter for 5 dollars ; how 
many dollars must he receive ? 

The putting together two or more numbers, (as in Ihft 
foregoing examples,) so as to make one whole maxber, if 
called Addition, and the whole number is called the sum, or 
'amount. 

10- One man owes me 6 dollars, another owes me 8 
dollars, another 8 dollars, another 14 dollars, and anothei S 
dollars; what is the amount due to me? 

11. What is the amount of 4, 3, 7, 2, 8, and 9'dollars? 

12. Jn a certain school 9 study grammar, 15 study arilli- 
metic, 20 attend to writing, and 12 study geography; what 
is the whole number of scholars ? 

Sic.ns. A cross, +, one line horizontal and the other per- 
pendicular, is the sign of addition. It shows that numbers, 
with this sign between them, are to be added together. It 
is sometimes read jrfto, which is a Latin word signifying 

Two parallel, horizontal lines, =, are 'the sign of equality. 
It signifies that the number before it is equal to the number 
nfitr it Thus. 6 -f 3 = 8 is read 6 and 3 are 8 ; or, 5 plus 
{that is, more) 3 is equal to 8. ' 

In this manner let the pupil be instructed to commit toe 
following 

ADDITION TABLE. 



3-\ 


-0= 8 


4-> 


|-0= 4 


BH 


-0= 5 


3- 


-1= 4 


4- 


-1=6 


6- 


-1= 6 


3- 


L*= 6 


4- 


-2= 6 


5- 


-2= 7 


8- 


-3= 6 


4- 


-3= 7 


5- 


-3= 8 


3- 


-4= 7 


4- 


-4— 8' 


6- 


-4= 9 


3- 


-5= 8 


4- 


-6=9 


5- 


- 5 = 10 


3- 


i-8= 9 


4- 


-6 = 10 


C-J 


-6 = 11 


3- 


-7=10 


4- 


-7=11 


5- 


-7=ia 


3- 


■ 8 = 11 


4- 


-8 = 12 


6- 


-8 = 13 


3- 


-9 = 12 


4- 


-9=13 


5- 


-9 =5 14 
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ADDITION Of NtMt>Lfc NITKSEBJ. 
ADUmoN TABLE-CONTINUED. 



1 4,5: 



-0= 6 


7-j 


[-0= 7 


8H 


-0= 8 


9- 


-1= 7 


7- 


-1= 8 


8- 


-1= 9 


9- 


-2 = 8 


7- 


-2= B 


8- 


-2 = 10 


9- 


.3—9 


7- 


h3=10 


8- 


-8 = 11 


9- 


-4=10 


7- 


■ 4=11 


8- 


-4 = 12 


9- 


-5 = 11 


7 + 5 = 12 


8- 


-5 = 18 


9- 


-6 = 12 


*■ 


-6 = 13 


8- 


r 6 i=14 


9- 


-7=13 


7- 


-7 = 14 


8- 


-7 = 15 


8- 


-8 = 14 


7- 


-8 = 15 


8- 


-6 = 16 


9- 


-9 = 15 


7- 


-9 = 16 


8 + 9 = 17 


9- 



5-4 


- fl = bow many ? 


8- 


- 7 1= how many ? 


4- 


-H 


- 2 = how many ? ■ 


6- 




- 5 : --: how many ? 


2- 


■0J 


t-4- 


- 6 = how many f 


7- 


-l- 


■O-J 


-8 = how many? 


3- 


-0- 


-9- 


-6= how many? 


9- 


-2- 


-6- 


-4 + 5= how many? 


1- 


-3- 


-6- 


- 7 + 8 = how many ? 




-2- 


-3- 


- 4 + 6 + 6 = how many ? 


"8- 


-9- 


-0- 


- 2 + 4 + 5 = how many ? 


6- 


-2- 


-5- 


-0 + 8 + 3 = how many? 



IT 6. When die numbers to be added are anaS, the addi- 
tion is readily performed in the mind; but it will frequently 
be mote convenient and even necessary, to write the num- 
bers down before adding them. 

13. Harry had 43 cents, his father gave him 26 cents 
more ; bow many cents had he then ? 

One of these numbers contains 4 tens and 3 unite. The 
other number contains 2 tens and 6 units. To unite these 
two numbers together into one, write them down one 
under die other, placing the mats of one number directly 
under wtila of the other, and the (ens of one number directly 
under tew of the other, thus : 

48 cents. Having written the numbers in this msn- 

. 25 cents, ner, draw n line underneath. 
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V S. ADDITION OT aiMPLK ITOJOIISI. 15 - 

43 catii We tben be P n "' the ri S tt """"i ^ •dd 

26 cent*. *^ e 6 un!to of the ll>wer number to die 3 
~ . units of the upper Dumber, makiug 8 units, 

8 which we set down m unit's place. 

We then proceed to the next column, and 

43 cent*, add the 2 tens of the lower number to the 

23 cent*. 4 tens of the- upper number, making 6 tens, 

or 60, which we set down in ten's place, 

en ^' and the work is done. 

It now appears tLat Harry's whole number of cents is 6 

tens and 8 units, or 68 cents ; that is, 43 + 25 = 68. 

14. A fanner bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 3 dollars ; what was the whole 
amount? 

Write the numbers as before directed, with units under 
units, tens under tens, &c. 

OPERATION. 

Chaue, 210 dollars. Add as before. The units will 

Hone, TO doliars. be 9, the tens S, and the hundreds 

Saddle, ' 9 dollar*. 2; that is, 210 + 70 + 9 — 289. 

4nmap-, 289 dollars. 

After the same manner are performed the following ex- 
amples : 

15. A man had 15 sheep in one pasture, 20 in another 
pasture, and 143 in another ; bow many sheep had he in 
the three pastures ? 15 + 20 + 143 = how many ? 

16. A man has three farms, one containing 600 acre?, 
another 213 acres, and another 76 acres ; how many acres 
in the three farms ? 600 + 213 + 76 — how many? 

17. Bought a farm for 2316 dollars, and afterwards sold 
, it so as to gain 560 dollars; what did I sell the farm for? 

2316 + 660 = how many ? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
stnoie figure. But it will frequently happen that the amount 
of a single column will exceed 9, requiring (too or more figure* 
to express it 

18. There are three bags of money. The first contains 
876 dollars, the second, 653 dollars, the third, 624 dollars, 
what is the amount contained in all the bags ? 

• 



16 AHWPHOH Of BIMPLS SDMlUBKS. T H 

JWW™ 1 *™ Writing down the numbers u 

«~™jT «a already directed, we begin with the 

££?»?* ™! riB* 11 wd, or unit column, tod 

Ikvdbag, JS24 find the amount to be 13, that fa, 

Amount, 2063 " units and 1 ten. Setting down 

the. 3 units, or right hand figure, 
In nnit'i place, directly und<;r the column, we reserve the 
1 ten, or left hand figure, to be added with the other 
tens, iu the next column, saying, 1, which we reserved, to 2 
makes 3, and 5 are 8, and 7 are 15, whi?h is 5 units of its 
own order, and 1 unit of the next higher order, that is, 6 tent 
and 1 hundred. Setting down the 5 tens, or right hand ."wire, 
directly under the column of tens, we reserve the left hand 
figure, or 1 hundred, to be added in the column of hun- 
dreds, saying, 1 to 6 is 6, and 6 are 12, and 6 ore 20, which 
being the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward Ihe 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we find the whole 
amount of money contained in the three bags to be 20S3 
dollars,— the answer. 

Proof. We may reverse the order, and, beginning at the 
top, add the figures downward. If the two results are alike, 
the work is supposed to be right 

From the examples and illustrations now given, we de- 
lire the following 



I. Write the numbers to be added, one under another, 
placing units under units, tens under tens, &c, and draw a 
tine underneath. 

II. Begin at the right hand or unit column, and add to- 
gether all the figures contained in that column : if the 
amount does not exceed 9, write it under the column ; but 
if the amount exceed 9, so that it shall require two or more 
figures to express it, write down the unit figure only under 
the column; the figure or figures to the left hand of units, 
being teas, are so many units of the next higher order, 
which, being reserved, must be carried forward, and added 
to the first figure in the next column. 

III. Add each succeeding column in the same manner, and 
. set down the whole amount at the last column 
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J 6. addition or stmpu numbkbs. 17 

EXAMPLES FOR PRACTICE. 

19. A am bought four loads of hay; one load weighed 
181T pounds, another weighed 1950 pounds, another 2166 
pounds, and another 2210. pounds ; what was the amount 
of hay purchased ? 

90. A person ones A 100 dollars, B 2160 dollars, C 785 
dollars,!) 92 dollars ; what is the amount of his dehts ? 

21. A fanner raised in one year 1200 bushels of wheat, 
650 bushels of Indian corn, 1000 bushels of oats, 1086 bush- 
els of barley, and 74 bushels of pease ; what was the whole 
amount? Ami. 4210. 

22. St Paul's Cathedral, in London, cost 800,000 pounds 
sterling ; the Royal Exchange 80,000 pounds ; the Mansion- 
House 40,000 pounds ; Blaek Friars Bridge 152,840 pounds; 
Westminster Bridge 389,000 pounds, mid the Monument 
18,000 pounds ; what is the amount of these sums ? 

Am. 1,474,840 pounds. 
' 23. At the census in 1820, the number of inhabitants in 
the New England States was as follows :— Maine, 298,835 ; 
New Hampshire, 244,161 j Vermont, 235,764 ; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
wh a ss Vs s the whole number of inhabitants, at that time, in 
•hose States ? Am. 1,389,864. 

24. From the creation to the departure of the Israelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
more; to the building of Solomon's Temple, 180 years; to 
the building of Rome, 251 years ; to the expulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage, 
868 yearn ; to the death of Julius Crsar, 102 years ; to the 
Christian era, 44 yean; required the time from the Crea- 
tion to the Christian era. Am. 4004 years. 

25. 26. 

286370542106 1 430758302 1463 

3107439815688 1752849713620 

6258034792 6 8 12 7 5 3 6 2 17 

247138 5652 1 74630128 

86 7 8 87082634 72018 

}'" yn ' 
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27. 38, 

8384207631023 9 2 3 76-16 82 1 »S 

28 12345672948 2834967826708 

605 7 042087094 9306342167391 

3 162835906 718 2365478024360 

7604286537892 8 6 6 7 8 9 



29. What is the amount of 46723, 6742, and 986 dollars F 

30. A man has three orchards ; in the first there are 140 
vtMis that bear apples, and 64 trees that bear peaches ; in 
me second, 234 trees bear apples, and 73 bear cherries ; in 
the third, 47 trees bear plums, 36 bear pears, and 25 beat 
cherries ; how many trees in all the orchards ? 



TO NUMERATION AND ADDITION 

• 
QUESTIONS. 

1. What is a single or individual thing called ? 8. What 
is notation I 3. What are the methods of notation now in 
use? 4. How many are the Arabic characters or figures? 
S. What is numeration ? 6. What is a fundamental law in 

notation ? 7. What is addition ? 6. What is the rule 
for addition f 9. What is the result, or number sought, 
called? 10. What is the sign of addition? 11. ——of 
equality ? 12. How is addition proved ? 

EXERCISES. *" 

1. Washington was born in the year of our Lord 1732 ; 
he was 67 years old when he died; in what year of out 
Lord did he die ? 

2. The invasion of Greece by Xerxes took place 481 years 
before Christ ; how long ago is that this current ^ear 1827? 

3. There are two cumbers, the less number is 8671, the 
difference between the numbers is 597 ; what is die greater 
number. 
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f $, t. KOBtBAtmoa or eittrua summm. 19 

4. A man borrowed a sum of moDey, ami paid to part 
884 dollar* ; die man left unpaid was STB dollars ; what was 
the sum borrowed ? 

6. There are four numbers, (he first 317, the second 812, 
the third 1350, and the fourth as much as the other three ; 
what is the sum of them aU? 

6. A gentleman left hfo daughter 16 thousand, 16 hun- 
dred and 16 dollars ; he it hu son 1800 more than his 
daughter ; what was his st, j's portion, and "what was the 
amount of the whole estate ? . J Son's portion, 19,416. 

MSa I Whole estate, 37,082. 

7. A man, at his death, left his estate to his four children, 
who, after paying debts to the amount of* 1476 dollars, 
received 4768 dollars each ; how much was the whole 
estate? Ana. 20548. 

8. A man bought four hogs, each weighing 375 pounds ; 
how much did they all weigh I Arts. 1600. 

9. The fore quarters of an ox weigh one hundred and 
eight pounds each, the hind quarters weigh one hundred 
and twenty-four pounds each, the hide seventy-six pounds, 
and the tallow jixty pounds ; what is the whole weight of 
the ox? ' Aiu. 600 

' 10. A man, being asked his age, said he was thirty-four 
years old when his eldest son was born, who was then fif- 
teen years of age ; what was the age of the father? 

11. A man sold two cows for sixteen dollars «ach, twen- 
ty bushels of com for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 



SUBTRACTION 

-'"'■" OF SIMPLE NUMBERS. 

lift, 1. Charles,havingl8cents,boughtabook,(hrwhich 
he gave 6 cents; how many cents had he left? , 

2. John had 12 apples; hegaveS of them to his brother; 
now many had he left ? * 

3. Peter played at marbles ; he had -23 when he began, 
but when he had done he had only 12; how many did he 
lose? 
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4. A man bought a cow for IT dollars, and sold her again 
for 22 dollars ; how many dollars did he gain ? - - 

6. Charles is 9 years old, and Andrew is IS ; what is the 
difference in their ages ? 

6. A man borrowed GO dollars, and paid all but IS ; how 
many dollars did he pay? that is, take IS from 50, and 
how many would there be left I 

7. John bought a book and slate for 33 cents ; he gave 8 
cents for the book ; what did the slate coat him ? 

8. Peter bought a waggon for 36 cents, and sold it f'-r 45 
cents; how many cents did he gain by the bargain? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
more than be gave for it ; how many cents did he give for 
the waggon ? 

10. A boy, being asked how old he was, said th« he was 
25 years younger than his father, whose age was 83 yean ; 
how old was the boy ? 

The taking of aiess number from a greater (as in the 
foregoing examples) is called Subtraction. The greater 
number is called the minuend, the less number the subtra- 
hend, and what is left after subtraction is called the differ- 
ence, or remainder, • 

11. If die minuend be S, and the subtrahend 3, what t* 
the difference or remainder ? Am. 5. 

13. If the subtrahend he 4, and the minuend 16, what is 
the remainder? 

13. Samuel bought a book for 20 cents ; he paid down 12 
cents; how many cents more must he pay? 

Siqn. A short horizontal line, — , is the sign of subtrac- 
tion. It is usually read tntmw, which is a Latin word signi- 
fying ten. It shows that the number after it is to be taken 
from the number before it. Thus, 8 — 3 = 5, is read 8 mi- 
nus or less 8 is eqnal to 5; or, 3 from 8 leaves 5. He 
latter expression is to be used by the pupil in committing 
the following 



. T 6, T. SUBTBACTION OP SIMPLE HUMMSB. 



SUBTRACTION TABJLK. 



2 — 2 — 
8—2=1 
4—2 = 2 
6—2 = 8 


7— 3 = 4 
8 — 3 = 5 
9—3 = 6 
10 — 3 = 7 


6 — 5 = 
6—5 = 1 
7—5 = 2 
8—5 = 3 
9 — 5 = 4 
10 — 5 = 6 


7—7 = 
B— 7=1 
9—7 = 2 
10 — 7=8 




8—8=0 
9—8 — 1 




4—4 = 

5 — 4=1 

6 — 4 = 2 
7—4 = 3 
8^4 = 4 
9—4 = 5 

10—4 = 6 


9—2 = 7 


6—6 = 
7—6 = 1 
8—6 = 2 
9—6 = 3 
10—6=4 


10—8 = 2 


10—2 = 8 


9—9 = 


8—3 = 
4—3 = 1 
5—3 = 2 


10 — 9 = 1 



7 — 8 = bow many ? 18 — 7 = how many? 

8 — 6 = how many ? 28 — 7 = how many ? 

9 — 4 = how many ? 22 — 13 = how many ? 
12 — 3 = how many ? 33 — 5 = how many? 
13 — 4 = how many? 41 — 15 = how many? 



H V. When the numbers are imaU, as in the foregoing 
examples, the taking of a leas number from a greater is rea- 
dily done |n the mind ; but when the numbers are large, 
the operation is most easily performed part at a time, and 
therefore it is necessary to write the numbers down before 
performing the Gyration. 

14. A fanner, having a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ? 

Here we have 4 units to be taken from 7 unite, 1 ten U 
be taken from 8 tens, and 1 hundred to be taken from 2 
hundreds. It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
f lace unite under unite, tens under tens, &c thus : 

We now begin with the 
units, saying, 4 (units) from 
7, (units,) and there reniainS, 
(units,) which we set down 
directly under the column in 
unit's place. Then, proceed . 
say, 1 (ten) from 3, (tens,) and 



OPERATION. 
From 237 the 
Tate Hi the subtrahend, 

123 the remainder. 

.'ng to the next col 



here remain 2, (tens,) which we set down in (en's place. 
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Proceeding to the next column, we say, 1 (hundred) from 3, 
(hundreds,) and there remains 1, (hundred,) which we set 
down in bgtdreiFi place, and the work is done. It now ap- 
pear*, that lie number of sheep left waa 123} that is, 
237—114 = 123. 

After the same manner are performed the following %X- 
amplea: 

IS. There are two farms; one is valued at 3760, and the 
other at 1600 dollars ; what is the difference in the value 
of the two farms ? ■ , ;; /-*■ 

10. A man's property is worth 8560 dollars, but he haa 
debts to the amount of 0600 dollars ; what will remain after 
paying his debts? 

17. James, having 15 cents, bought a pen-knife, for which 
he gave 7 cents; how many cents had be left? 
OPERATION. 

15 cant*. A difficulty presents itself here ; forwe 

7 cents. cannot take 7 from 6; but we can take 7 
— , _ from IB, and there will remain 8. 

8 cents left. ' 

18. A man bought a horse for 85. dollars, and a cow For 
27 dollars; what did the horse cost him more than th* 
cow ? ■ . i " 

OPERATION. The same difficulty meets us here aa in 

Horse, 85 ' the last example ; we cannot take 7 from 
Cuw, 27 5 ; but in the last example the larger uuiq- 

— ber consisted of 1 ten aj>-* 6 units, which 
Difference, 68 together make 15; we therefore took 7 
from 15. Here we have 8 tens and 6 units. TFe can now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, and this I ten we can suppose joined to 
the 5 units, making 15. We can now take 7 from 15, as be- 
fore, and there will remain 8, which we set down. The 
taking of 1 ten out of S tens, and joining it with the 6 units, 
is called borrowing ten. Proceeding to the next higher or- 
der, or tens, we must consider the upper figure, 8, from 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) 
from 7,(tens,) there will remain 5, (tens,) which we set down, 
making the difference 58 dollars. Or, instead of making 
the upper figure 1 lest, calling it 7, we may make the lower 
figure one more, calling it 3, and flip result will be the same; 
for 3 from 8 leaves 5. the same as 2 from 7. 



V%8. BUVhUcTtON OB SIMPLE HTJMBSrSS. MS 

19. A man borrowed 718 dollars, and paid 471 dollars; 
how many dollars did he then owe? 713 — 471— how 
many > , Am. 342 dollars. 

20. 1612— 465=howmany? Am. 1147. 

21. 43761— 6782 = howmany? Am. 86969. 
1T 8. The pupil will readily perceive, that subtraction is 

the reverte. of addition. 

as. A man bought 40 aheep, and sold 18 of them; how 
many had he left ? 40 — 18 = how many? Am. 22 sheep. 

23. A man sold 18 aheep, and had 22 left; ' bow many had 
he at first? 19 + 23 = how many ? Am. 40. 

24. A man bought X horse for 75 dollars, and a cow for 
16 dollars ; what was the difference of the costs ? 

75 — 16 = how many ? Reversed, 59 -j- 16 — how many? 
35. 114 — 103 — how many? Reversed, 11 + 1 03 = how 

26, 143 — 76 — how many? Reversed, 67 \ 76 = how 
many ? 

Hence, subtraction may be proved by additio u in the 
foregoing examples, and addition by subtraction. 

To prove subtraction, we may add the remainder to die 
subtrahend, and, if the wbrk is right, the amount will be equal 
to the minuend. 

To prone addition, we may subtract, successively, from 
the amount, lie several numbers which were added to pro- 
duce it, and, if the work is right, there will be no to- 
wander. Thus 7 + 8 + 6 = 21; proof, 21 — 6 = 16, and 
15 — 8 = 7, and T — 7 = 0. 

From the remarks and illustrations now given, we deduce 
the following ' ,. 



I. Write down the numbers, the less under the greater, 

filacing units undi 
hie under them. 

II. Beginning i 
the lower number from the figure over i 
mainder directly below. 

III. When the figure in the lower number exceed* the 
figure over it, suppose 10 to be added to the upper figure ; 
but in thb case we must add 1 to the lower figure in the 
next column, be/ore subtracting. This is called borrowing 10. 



..Google 



14 •OWLBMJOVT TO SDBfUCTKHT. V 8. 

EXAMPLES TOR FKACTICB. 

27. If & farm and the buildings on it be mined it 1OOO0, 
end the buildings alone be valued at 4667 dollar*, what i» 
the value of the land ? t-- * - 

38. The population of New England, at the census ia 
1800, was 1,333,464 ; in 1820 it was 1,058,854 ; what mi 
the increase in 20 rears ? , 

29. What is the difference between 7,648,203 sad 
028,671? 

30. Haw much mast you add to 368,642 to make 
1,487,945 ? 

81. A man bought an estate for 13,882 dollars, and sold it 
Again for 15,293 dollars; did he gain or lose by it? and bow 
much ? 

83. From 364,710,825,193 take 27,940,386,574. 

33. From 831,036,403,270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 978,664,837,352. 



TO SUBTRACTION. 

QUESTIONS. 

1. Whatis suMrocrton? 2. Wbatisthe gr* 

called ? 8. the few number? 4. What is the rauU 

or answer called? 5. What is the sign of subtraction? 
6. What is the mle'l 7. What is understood by oorraariM 
ten ? 8. Of what is subtraction the reverie ? 9. How i» 
subtraction proved ? 10. How is addition proved by sub- 
traction ? 

EXERCISES. 

1. How long from the discovery of America by Colum- 
bus, in 1492, to the commencement of the Revolutionary 
war in 1776, which gained out Independence ? 

2. Supposing a man to have been born in the year 1778, 
now old was he in 1827 ? 

8. Supposing a man to have been 80 years old in the year 
1836, in what year was he born ? 

4. There are two numbers, whose duTercnee is 8764 ; the 
greater number is 15687 ; I demand the less ? 
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6. What number is that which, taken from 3784, Imtm 
865? 

6. What number is that to which if yon add 789, it wilt 
become 6350 ? 

Ti In New York, by the census of 1890, there were 
123,706 inhabitants; in Boston, 43,940 j how many more 
inhabitants were then in New York, than in Boston f 

8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred dollars to each of his two 
daughters, and the remainder to his son ; what was his son's 
share? 

9. From seventeen million take fifty-six thousand, and 
what will remain I 

10. What number, together with these three, via. 1801, 
2S61, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollar bills and 8 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills 
must be afterwards pay to cancel the debt ? 

Am. 2 ten doll. Ul[ 8 and 8 one dell. 

13. The greater of two numbers is 24, and the less is 16 ; 
what is their difference ? 

14. The greater of two numbers is 24, and their differ- 
ence 8 ; what is the less number ? 

15. The sum of two numbers is 40, the less is 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the wind ; the 
top part, which fell, was 49 feet long ; how high was the 
■tump which was left ? 

17. Our pious ancestors landed at Plymouth, Massachu- 
setts, in 1620 ; how mail j years since ? 

18. A man carried his produce to market ; he sold his 
pork for 46 dollars, his cheese for 88 dollars, and his butter 
for 29 dollars ; he received, in pay, salt to the value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mo- 
lasses, and the rest In money; how much money did he 
receive? Am- 80 dollars, 

19. A ooy bought a sled for 38 cents, and gave 14 cents 
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to hare it repaired ; he sold it for 40 cent! ; did he gain or 
lose by die bargain t tod bow ■mrJi ? 

90. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 mile* a day ; if they both itait from 
the same place at the aame time, how far will they be apart 

at the close of die first day? of the second ? — of 

the third ? of the fourth I 

81. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and follow* on at the rate of 
TO miles a day ; how far are they apart Tuesday night ? 

Am. 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 23 dollars, 
and at another time 148 dollars; how much did be then 
owe ? Am. 82 dollars. 

23. A man has property to, the amount of 34764 dollars, 
bat there are demands agsinst him to the amount of 14297 
dollars ; how many dollars will be left after the payment of 
his debts ? 

34. Four men bought a lot of land for 483 dollars ; the 
first man paid 274 dollars, the second man 194 dollars lew 
dun the first, and tbf third man 20 dollars less than the 
second ; how much did the second, the third, and the fourth 
man pay ? C The second paid 80. 

Am. < The third paid 60. 
( The fourth paid 68. 

, „ „._., ,.*viiir lU.UItO dollar " " " 

now many had h 



MOKTDFXXOATXOM 

OF SIMPLE NUMBERS. 

19> 1. If one orange eosts 6 cents, bow many cents 

most I give for 2 oranges f how many cents for 8 

oranges ? for 4 oranges ? 

2. One bushel of apples costs 20 cents ; how many cents 
must I give for 2 bushels ? — for 8 bushels ? 
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8. One gallon contains 4 quart* ; how many quarts in J 
_11 0M ? i„ 8 gallons ? — in 4 gallons? 

4. Three men bought a horse ; each man paid 23 dollars 
for his share ; how. many dollars did die horse cost them ? 

6. A man has 4 farms worth 824 dollars each; how many 
dollars are they all worth ? 

6. In one dollar there are one hundred cents ; how many 
cents in 5 dollars ? ■ 

I. How much will 4 pair of shoes cost at 2 dollars a pair ? 

8. How mnch will two pounds of tea cost nt*48 cents « 
pound? 

9. There are 34 hours in one day ; how many hours in 1 

days ? — in 8 days ? in 4 days ? in 7 

days ? 

10. Six boys met a beggar, and gave htm 15 cents each ; 
how many cents did the beggar receive ? 

When questions, occur, (as in the above examples,) where 
the same number is to be added, to itself several times, the 
operation may be much facilitated by a rule, called iHWri- 
plicaium, in which the number to be repeated is called the 
taMplicand, and the number which shows how eiomo time* 
the multiplicand is to be repeated is called the multiplier. 
The multiplicand and multiplier, when spoken of collectively, 
are called the factor*, (producers,) and the answer is called 
the product. 

II. There is an orchard in which there are 5 rows of trees, 
and 27 trees in each row ; how many trees in the orchard ? 

In this example, it is 

In the first row, 27 trees. evident that the whole 

second .... 27 number of trees will be 

t ....... third .... 27 equal to the amount of 

fourth .... 27 ....'... foe 37's added together. 

fifth .... 27 In adding, we find 

...."., , ,~T7Z . '- that 7 taken five times 

btkevhok orchard, 135 tree,. ^^ „ ^ We w-fa 

down the five units, and 
reserve the 3 tens; the amount of 2 taken five times is 10, 
and the 3, which we reserved, makes 13, which, written to 
the left of units, makes the whole number of trees 136. 

If we have learned that 7 taken S times amounts to 35, 
and that 2 taken 5 times amounts to 10, it is plain we need 
write the number 27 but once, and then, setting the raulti 
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plier under it, we may say, & time. 7 are 36. writing down 
thefi, sad reserving the 3 (tens) „ j„ addition. Again, 6 
«,,.,. , times a (tens) are 

JfeWpfataad, 27 frees in each row. 10, (tens,) and 3 

Jfc&fcner, B ro«w. (tenS) ) ^.^ ^ 

Prothet, lSSfrw,, ,4m. resemd,make 13, 

' ' "* (tens,) as before. 

IT 10. IS. There are on a board 3 rows of spots, and 4 

spots in each row ; how many spots on the board ? 

H g I g A slight inspection of the figure will 

show, that the number of spots may be 

# # # # found either by taking 4 three times, (8 

* «, * * thnes 4 are 12,) or by takings /bar times, 
" " w (4 times 3 are 12;) for we may say there 

ar^3 rows of 4 spots each, or 4 rows of 3 spots each; there- 
fore, we may use either of the given numbers for a multi- 
plier, as best suits our convenience. We generally write 
the numbers as in subtraction, the larger uppermost, with 
units under units, tens under tens, &c Thus, 
Mdtiplicaitd, 4 spots," Note. 4 and 3 are the factors, 

Multiplier, 8 rows. which produce the product 12. 
Product, 12 Ams. 

Hence, — Multiplication is a short way of performing many 
additions; in other words, — It is the method of repeating any 
Mtwov any given number of times. 

Sigh. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication. Thus, 8x4 
- e= 12, signifies that 8 times 4 are equal to 12, or 4 times 3 
are 12. 

Note. Before any progress can be made in this rule, the 
following table must be committed perfectly to memory. 
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4. Multiply 367 by 48. Product, 17618. 

6. _ 858 ... 06. 47768. 

6 1066 ... 72. 78192. 

II. When the multiplier is 10, 100, 1000, Sic. 

ITU. It will be recollected. (IT 3.Uhat any figure, on be- 
ing removed one place towards the left hand, bas its value 
Increased tenfold ; hence, to multiply any number by 10, it 
is only necessary to write a cipher on the right hand of it. 
Thus, 10 times 25 are 250; fortheS, which was utiiis before, 
is now made ten, and the 2, 'which was tern before, is now 
made hundred*. So, alio, If any figure be removed two places 
towards the left hud, its value is increased 100 times, &c. 
Hence, 

men the multiplier i$ 10, 100, 1000, or 1 with any number 
of ciphers annexed, annex as many ciphers to the multipli- 
cand as mere are ciphers in the multiplier, and the multi- 
plicand, so increased, will be the product required. Thus, 
Multiply 46 by 10, the product is 460: 

88... 100, 8300. 

* - 96... 1000, - 96000. 

EXAMPLES FOB PRACTICE. 

, 1. What will 76 barrels offlonr cost, at 10 dollars abarrcl? 

8. If 100 men receive 126 dollars each, how many dol- 
lars wHl they all receive ? 

& What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars r 

4. Multiply 6682 by 10000. 

5. ..-. 62134 ... lOOdOO. 



Til On the principle suggested in the last IT, it f 
When Iken am cipher* tin the right hand of the nultipli- 



d in the last V, it follows, 

..._. , r .... jght hand of the mtltipn- 

cand, multiplier, either or bothy we may, at first, ntglect 
these ciphers, multiplying by the significant figures only ; ■ 
after which we must annex as many ciphers to the product 
as there axe ciphers on the right hand of the multiplicand 
and multiplier, counted together. 
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EXAMPLES FOR PRACTICE. 

1. If 1300 men receire 460 dollars apiece, how many 
dollars will they all receive ? 

OPERATION. Tne e 'pbers in the multiplicand 

460 end multiplier, counted together, 

1300 arc tA™e- Disregarding these, we 

' write the eigMficmt figures of the 

138 multiplier under the tignijicant fig- 

40 «res of the multiplicand, and midti- 

a „„«„» j ,. ply; after which we annex three 

Am. 698000 dcUm. ^ en to fl* rig* hand of the 

product which gives the true answer. 

2. The number of distinct buildings in New England, 
appropriated to the spinning, weaving, and printing of cot- 
ton goods, was estimated, in 1836, at 400, running, on an 
Average, 700 spiLdlea each; what was the whole number of 
Kpindleg? 

2. Multiply 367 by 6300. ■■ — » ' 



OPBRATKOT. 
876 
204 



1512 



In the operation it will be seen, mat multi- 
000 plying by ciphers produces nothing. Tho*>_ 

'786 f° K > • ,'.' , 

77112, 

III., When there are ciphers between the significant figure* 
of thfi multiplier, we may omit the ciphers, multiplying by 
uie s ignificant figures only, placing the first figure of each pnn 
■duct directly under the figure by which we multiply. 

EXAMPLES FOR PRACTICE. 

8. .Multiply 164326 by 8007. 
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OPERATION. 

154326 
3007 

1080283 
462978 


- 


Product, 464058K83 
B.&lultrply 543 by 206. 









TO MULTIPLICATION. 

..-' ^ O.UESTIOH8. * . 

1; WW 1S multiplication ? 2. What is the number to be 

Hhdiipfied called ? 3. to multiply *y called? 4. What 

{s the result or answer called? 6. Taken collectively, what 
are the multiplicand and multiplier called ? 6. What is the 
sign of multiplication ? 7. What does it show ? 8. Inwhat 
order mutt the given number be placed for multiplication ? 

9. How do you proceed when the multiplier is lets than 12? 

10, When it exceed* 12, what is the method of procedure ? 
if. What is a composite number? 12. What is to be under- 
stood by the component part', or factor*, of any number? . 
13. How may you proceed when the multiplier is a compo- 
site nwnfter? 14. To multiply by 10, 100, 1000, &c, what 
Eunices? 16. Why? 16. When there are ciphers on the 
right hand of the multiplicand, multiplier, either or both, 
how may We proceed? 17. When there are ciphers be- 
tween the significant figures of the multiplier, how are they 
to be treated ? 

, EXERCISES. 

1. An army of 10700 men, having plundered a city, took 
so much money, that, when it was shared among them, each 
mui received 46 dollars; what was the sum of money 
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2. Supposing the (lumber of houses in a certain town to 
be 145, each house, on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in that town? Jiu. 1740. 

8. If 46 men can do a piece of work in 60 days, how 
many men will it take to do it in one day i 

4. Two men depart from the same place, and travel is 
opposite directions, one at the rate of 27 miles a day, the 
other 31 miles a day; how far apart will they be at the end 
of 6 days ? Am. 348 miles. 

5. What number is that, the factors of which are 4, 7, 6, 
and 20? Ant. 3360. 

6. If 18 men can do a piece of work in 90 days, how Jong 
will it take one man to do the same ? 

7. What sum of money must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
an,d 265 ; what is that number ? 

9* What is that number, of which q, 12, and 14 are 
factors ? 

10. If a carriage wheel turn round 846 times i» running 
1 mile, bow many times will it turn round in the OMance 
from New York to Philadelphia, it being 95 miles. 

Ant. 32670. 

11. In one minute are 60 seconds ; how many seconds in 
4 minutes ? — — in S minutes ? — in 20 minutes ? — — 
in 40 minutes ? 

* 12. In one hour are 80 minutes; how many second* in 

an hour ? in two hours ? how many seconds from 

nine o'clock in the morning till noon I 

13. In one dollar are 6 shillings; how many shillings in 
3dollars? ■ in 300 dollars ? in 467 dollars? 

14. Two men, A and B, start from the same place at the 
same time, and travel the same way; A travels 52 miles a 
day, and B 44 miles a day; how far apart will they be at 
the end of 10 days ? 

15. If the interest of 100 cents, for one year, be 6 cents, 
how many cents will be the interest for 2 years ? — for 

4years? forlOyears? far 35 years? for84 

years? 

16. If the interest of one dollar, for one year, be six cents, 
- "hat is the interest for 2 dollars the same time 1 6' 

fcllars* - — 7 dollars? — Sdollers? 95dollarB? 



fr IS, 14. division or 

1 7. A farmer sold 468 pounds of pork, at 6 cent* a pound, 
and 48 pounds of cheese, at 7 cento a pound ; how many 
Cents must he receive in pay ? 

18. A boy bought 10 oranges; he kept 7 of them, and sold 
the others for 5 cents apiece; how many cento did he receive? 

IS. The component parts of a certain number are 4. 5, 7. 
6, 9, 8, and S ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 3 pints ; how many pints in 8 hogs- 



DXVTSIOK 

OF SIMPLE NUMBERS. 

IVi.4. 1. James divided 13 apples among 4 boys; how 
many did he give each boy ? 

2. James would divide 13 apples among 3 boys; how 
many must he give each boy? 

3. John had 15 apples, and gave them to his playmates, whs 
received 3 apples each ; how many boys did he give them to ? 

4. Tf you had 30 cents, how many cakes could you bur 
at 4 cents apiece ? 

6. How many yards of cloth could you buy for 30 dollars, 
at 5 dollars a yard ? 

6. If you pay 40 dollars for 10 yards of cloth, what is one 
yard worth ? • 

7. A man works 6 days for 42 shillings; how many shil- 
lings is that for one day? 

8. How many quarto in 4 pinto? — -— in 6 pinto? 
- in 10 pinto ? 

9. How many times is 6 contained in 88 } 

10. If a man can travel 4 miles an hour, how many hours 
would it take him to travel 24 miles ? 

11. In an orchard there are 28 trees standing in row*, 
and there are 3 trees in a row ; how mssiy rows are there I 

Remark. When any one thing is divided into two equal 
parts, one of those parts is called a half; if into 3 equal 
parte, one of those parts is called a ikird ; if into four equal 
parts, one part is called a quarter or a fourth ; if into fire, 
one partis called a fifth, and so on. , - . 
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each of his companions ; how many were his compan 

13. A boy divided four apples among his companions, by 
giving them one third of an apple each; among how many 
did he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many oranges would it take to give 13 boys one 
quarter of as Orange each ? 

16. How much is one half of 12 apples ? 

17. How much is one third of 12 ? 
IS. How much is one fourth of 13? 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man- purchased sheep for 7 dollars apiece, and 
paid for then, all 63 dollars ; what was their number ? 

21. How many oranges, at 3 cents each, may be bought 
for 12 cents? 

Il is plain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought; tfce object, 
therefore, is to find how many times 3 is contained in 12. 

12 cents. 
First orange, 3 cent*. We see in this example, thai 

— we may take 3 from 12 foui 

B , - times, after which there is no re 

Second orange^ cent*. ffiamd „ ; con^enfly, *ubtrac 

8 lion alone is sufficient for the ope- 

Tkird orange, 3 cent*. ration; but we may come to the 

— same result by a process, in most 
3 cases much shorter, called Di- 

Fowth orange, 3 cents. vision. 



IT 15. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
cost of all the oranges, (12 cents ;) 12 is, therefore, a pro- 
duct, and 3 one of its factors; and to find how many times 
3 ia contained in 12, is to find the other factor, which, mul- 
tiplied into 3, will produce 12. This factor we find, by 
trial, to be 4, (4 X 3 — 12 ;) consequently, 3 is contained in 
12 4 times. An. 4orangea. 

22. A mm would divide 12 oranges equally among 3chU- 
dren; how many oranges would each child hare? 

Here the object is to divide the 12 oranges into 3 equal 
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Mitt) Mid to racrtainthenumber of oranges in each of those 
part*. The operation is evidently as in the last example, and 
consUti in finding a number, which, multiplied by 3, will pro- 
duce IS. This number we hare already found to be 4. 

Ant. 4 oranges apiece. 

As, therefore, multiplication is a short way of performing 
many additions of the same number; 'so, division is a short 
way of performing many subtractions of the same number; 
and may be defined, The method of finding how many times 
one number u contained in another, and also of dividing a num- 
ber into any number of equal parti. In all ■ cases, the process 
of division consists in finding one of- the factors of a given 
product, when the other factor is known. 

The number given to be divided is called the dividend, 
and answers to the product in multiplication. The number 

S' ren to divide by is called the dOouor, and answers to one of 
e factors in multiplication. The result, or answer sought, 
Is called the quotient, (from the Latin word qaoties, how 
many?) and answers to the other factor. 

Sign. The sig 
tween two dots, - 
to be divided by 
read, 27 divided 
pressiion, 27 by 9 
dots, the dividend 
visor under it, to 

before. 



n for division is a short horizontal line be- 
i- It shows that the number before it is 
the number after it Thus 2 7 j- 9 = 3 is 
by 9 1b equal to 3 ; or, to shorten the ex- 
is 3 ; or, 9 in 27 3 times. In place of the 
is often written over the line, and the di- , 
express division ; thus, *$■ = 3, read a? 



J=2- 



DIVISION 
t=l 

¥ = • 
¥=T 

2? — 8 
jp=9 



TABLE. 

t=l 
Jf = 2 

■H»=3 

¥ = < 

¥ = ? 
¥ = 8 

Y=9 



»=1 f=l 

¥=2 Y = 2 

¥ = 3 y = 3 
¥=4 ¥ = « 

¥=s ¥= 6 

¥ = 6 V = 8 

¥=7 ¥=' 

¥ = 8 *£ = 8 
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OIVlSKin TABLE— COKTIHUED. 



t=l 


|=1 


«=l 


H=i 


V=a" 


v=> 


« = 2 


H=a 


V — 3 


¥=» 


« = a 


« = 3 


¥=« 


V=4 


« = i 


tt=« 


^ = 5 


V = » 


»=5 


M=« 


¥ = 6 


V=e 


« = e 


« = « 


¥ = 7 


¥="* 


W=» 


H=* 


V=8 


¥=8 


«=s 


(f = 8 


V=9 


v=» 


«=" 


H=» 



»=a 

^=8 
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r, or if- = how many ? 49-;- 7, or 4^ = how many ? 
J, or ±£ = how many? 32 ~- 4, or^» = how many? 

), or ttf- = how many? 99-}- 11, or ff = how many? 

3, or ty = how many ? 84 -M2,or JJ =howmany? 

,orf}= how many? 108-i- 12,or-^==howmany? 

IF 10. S3. How many yards of doth, at 4 dollars a yard> 
can be bought for 866 dollars ? 

Here the number to be divided is 856, which therefore 
is the dividend; 4 is the number to divide by, and there- 
fore the divisor. It is not evident how many times 4 is con- 
tained iu so large a number as 868. This difficulty will be 
readily overcome, if we decompose this number, thus : 

856 = 800 + 40+16. 
Beginning with the hundreds, we readily perceive that 4 is ' 
contained iu 8 2 times ; consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
200 + 10 + 4=214 for the quotient, or the number of 
times 4 is contained in 856. Ant- 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

„, ,, For the sake of convenience, we 

Dbuknd. ^^ down q^ addend with the ilvi- 

Vm$QT,4) 866 sor on the left, and draw a line between 

Quotient, 214 them; we also draw aline underneath. 

Then, beginning on the left hand, 
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we seek how often the divisor (4) is contained in 8, 
(hundreds,) the left hand figure ; finding it to be 2 times, 
we write 3 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in S (tens) 1 time, which we set down in ten's 
place, directly under the 5 (tens.) Bat, sifter taking 4 times 
ten out of the 5 tens, there u 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 into IB goes 4 times, 
which we set down, and the work is done. 

This manner of performing the operation is called Sliart 
Division. The computation, it may be perceived, is carried 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 



From the illustration of this example, we derive thi* general ' 
nils for dwidixif, when the divisor does not exceed 12 : 

I. Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direct* 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in this 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

Proof. We have seen, (ff 15,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding the other. 

Hence division and multiplication mutually prove each other. 

To prove division, we may multiply the divisor by the quo- 
tient, and, if the work be right, the product trill be the same 
as the dividend ; or we may divide the dividend by the qua- 
Herd, and, if the work is right, the result will be the same as 
the divisor. 

To prove multiplication, we may, divide the product by one 
factor, and, If the work be right, the quotient will be the other J 
factor. ~ 

EXAMPLES FOB PRACTICE. 
24. A man would divide 13,462,726 dollars among S.roen ; 
l*ow many dollars would each receive ? 
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In this example, u we cannot 

OPERATION. n , ve 5 in the fiwl figure, (1,) we 

■""**""■ take two figures, and say, 5 in 13 

jPfebor, 5) 13,462,725 ^ ^ 3 timeB) ^a there are 8 

Quotient, 8,692,545 over, which, jomed to 4, the next 

^ ' ' ' figure, makes 34 ; and 5 in 84 will 

go 6 times, &.C 

Proof. In proof of this example, we mul- 

Qaotient. tiply the quotient by the divisor, 

2,092,546 nna, as the product it the game as 

6 dieUor. the dividend, we conclude thatthe 

. work is right From a bare in- 

13,462,725 apection of the above example and 

its proof, it is plain, as before stated, that division is the re- 
cede of multiplication, and that the two rules mutually prove 
each other. 

25. How many Tarda of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard? at 3 dollars? at 

4 dollars ? at 6 dollars t at 6 dollars? at 

7? at8? atS? atlO? 

Note. Let the pupil be required to prove the foregoing, 
and all following examples. 

26. Divide 1005903360 bf 2, 3, 4, 6, 6, 7, 8, 9, 10, II, 
and 12. 

27. If 2 pints make a quart, how many quarto in 8 pints ? 

in- 12 pints? in 20 pints? in 24 pints' 

in 248 pints ? in 3764 pints ? in 476S2 pints ? 

28. Four quarts make a gallon; how many gallons in 8 

quarts? — — in 12 quarts ? in20 quarts? in 36 

quarts ? in 368 quarts ? in 4896 quarts ? 

in 5436144 quarts ? 

29. A man gave 86 apples to 6 boys ; how many applet 
would each boy receive ? 

Dividend. Here, dividing the 

Divisor, 5 ) 86 number of the apple* 

eocA boy's share would be 17 apples ; but there is one apple 

IT 17. 5) 86 In order to divide all the apples equal- 

— lyamongtheboy B ,itisplain,wemustdi- 
1 'T vide this one remaining apple into 6 tqvh 

I---.,,,. Google 



IT 17. dttibiok or simple hub mats. 48 

part*, and give one of these parts to each of die boy a. Then 
each boy's share would be IT apples, and one fifth part of 
another apple; which is written thus, 17£ apples. 

Ana. 17 j apples each. 
The .17, expressing whole apples, are called integers, (that 
is, whole numbers.) The I (one fifth) of an apple, express- 
ing part of & broken or divided apple, is called a fraction, 
(that is, a broken number.) 

Fractions, as we here see, a 
one directly over the other, wi 
showing teat the wpper number is to be divided by the 
lower. The upper number, or dividend, is, in fractions, call- 
ed the numerator, and the lower number, or divisor, is called 
the denominator. 

Note. A number like 17J, composed of integers (17) 
and a fraction, (J,) is called a mired number. 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
bers, is called the remainder, and is evidently a part of the 
dividend yet undivided. In order to complete the division, 
this remainder, as we before remarked, must be divided into 
5 equal parts ; but the divisor itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that 
it consists of the remainder (1) for its numerator, and die 
divisor (5) for its denominator. 

. Therefore, if there be a remainder, set it down at the right 
hand of the quotient for the numerator of a fraction, under 
which write the divisor for its denominator. 
Proof of the last example. In proving this example, we 

17£ find it necessary to multiply 

5 our fraction by 5; but this is 

ft „ easily done, if we consider, that 

the fraction \ expresses one 
part of an apple divided into 5 equal parts; hence, 8 times 
i is i= 1, that is, one whole apple, which we reserve to be 
added to the units, saying, 5 times 7 are 35, and one we re- 
served makes 36, &c. 

30. Eight men drew a prize of 4fi3 dollars in a lottery; 
how many dollars did each receive ? 
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Knidead. Here, after carrying the division a« 
DMtor, 8 ) 453 far as possible by wkeU numbera, we 

q^^, "ga* "*** ■ remainder of 6 dollars, which, 

W™«*h ™t written as above directed, gives for the 

wiwer 66 dollars sod | (live eighths) of another dollar, 

II lft- Here we may notice, that the eighth part of 5 dol- 
lars is the same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 6 dollars is J of a dollar. Hence, |- 
cxpreases the quotient of 5 divided by 8. 
Proof. | is 6 parts, and 8 times 5 is 40, that is, V — *> 

B6f which, reserved and added to the product of 8 time* 

8 6, nukes 63, &c Hence, to multiply a fractiom, 

7ZT" we may multiply the nwaerator, and divide the 

^^ product by the denominator. 

Or, in proving division, we may multiply the whole num- 
ber in the quotient only, and to the product add the remain- 
der ; and this, till the pupil shall be more particularly taught 
in tractions, will be more easy in practice. Thus, 6b' X 8 = 
448, and 448 + 6, the remainder, s= 453, as before. 

31. There are 7 days in a week; how many weeks in 
965 diver An*. S3+ weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars > how many for 80. dot 
lars ? - — for 487 dollars ? — — for 1631 dollars? 

33. Divide 640 dollars among 4 men. 

640 -;- 4, or *$a = 160 dollars, Ant. 

34. 678^-6, or &}> = how many? Am. 113. 
85. aa^a = how many ? 

36. xj£u = how many? 

37. aiyU. = how many I Am. 384|- 

38. aff*- — how many? 

39. tagni—how many? 

40. M&if#.iA es bow many ? 

IT U. 41. Divide 4370 dollars equally among 21 men. 

When, ex in this example, the divisor exceeds 13, it ts 
evident that tile computation cannot be readily carried on in 
the mind, as in the foregoing examples. ' Wherefore, it is 
more convenient to write down the computation at kitgA, 
in the following manner ; i 

f 
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OPERATION. " We may write the divisor 

Jfcwsor. Dividend. Qactient. ««d dividend as in short di- 

21 ) 4370 ( 208^> vision, but, instead of writing 

42 the quotient under the divi- 

dead, it will be found more 

170 convenient to set it to the 

168 rij** hand. 

2 Remainder. T « kin K * e dividend *V 

parlt, we seek how often we 
can have 21 in 43 (hundreds ;) finding it to be 2 timet, we 
set down 2 on the right hand of tile dividend for the high- ' 
est figure in the quotient. The 43 being hundred*, it fol- 
lows, that the B must also be hundreds. This, however, 
we need not regard, for it is to be followed hf fens and units, 
obtained from the tens and units of the dividend, and will 
therefore, at the end of the operation, be in the place of hun- 
dreds, as it should be. 

It is plain that 2 (hundred) times 21 dollars ought now 
to be taken out of the dividend; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written tinder the 43 ia the 
dividend, we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 17 tens. 
, We then seek how often the divisor is contained in 17, 
'tens ;) finding that it will not go, we write a cipher in the 
quotient, and bring down the nest figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
and, finding it to be 8 times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170 ; then, subtracting, we find the remain- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208^. dollars, 
for the Miner. 

This manner of performing the operation is called Ismq 
Division. It consists in writing down the'te&ofe computation* 
From the above example, we derive the* following 

RULE, 

I. Place the divisor on th%left of the dividend, separate 
them by a line, and draw another line on the right of the 
dividend to separate it from the quotient 

JJ, Take as many figures, on the left of the dividend, as 

i---,.,:.. Google 



contain the divisor onec or more; mh how many times they 
contain it, and [dace the answer on the right hand of the 
dividend for the first figure in the quotient 

III. Mnltipiy die divisor by tibia quotient Score, and write 
thenroduet under that part of the dividend taken. 

IV. Subtract theprodnet from the figures above, and to the 
remainder brine down the next figure in the dividend, and 
divide the number it makes up, . as before. So continue to 
do, till all the figures in the dividend shall have been brought 
down and divided. 

Note 1. Having brought down a figure to the remainder, 
if die nomber it makes up be feat than the divisor, write 
a cipher in the quotient, and bring down the next figure. 

Note 3. If the product of the divisor, by any quotient 
figure, be greater than the part of the dividend taken, it ia an 
evidence that the quotient figure ia loo largo, and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to it, the quotient figure is teo —o ff, and 
must be increased. 

EXAMPLES FOR PRACTICE. 

1. How many hogsheads of molasses, at 37 dollars a hogs- 
head, may be bought for 6318 dollars? 

Ant. 334 hogsheads. 

5. If a man's income be 1248 dollars a year, how mack 
is that per week, there being 52 weeks in a year? 

Am. 34 dollars per week. 

3. What will be the quotient of 153898, divided by 39 i 

Am. 539644; . 

4. How many times is 63 contained in 30131 ? 

An*. 4784^ tunes; that is, 478 times, and j^ of another 
time. 

6. What will be the several quotients of 7653, divided by 
16, 28,34,86, and 99? 

6. If a farm, containing 256 acres, be worth 7168 dollars, 



what is that per acre ? 
~ '■" II Be the 

_. dollars equally among 66 

many dollars must each man receive ? Am. 6734 dollars. 



7. Whwt will Be the quotient of 974932, divided by 865 ? 

Am. 2671yVi. 

& Divide 3228243 dollars equally among 663 men ; now 



_ If 57624 be divided into 316, 586, and 976 equal part*, 
what will be die magnitude of one of each of these equal 
parts* 

c ...Coogle 
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Am. The magnitude of one of the last of these equal parts 
wiHbeB9^ft. 

10. How many times does 1030603615 contain 3215 ? 

Aug. 330561 times. 

11. The earth, in its annual revolution round the sun, is 
said to travel 596088000 miles j what is that per hour, there 
being 8766 hours in a rear I 

11. lai^jlH-S-IA — how many? 
13. 1 BJJS. BM — how many? 
U. s a V,*^ a i = how many? 



CONTRACTIONS IN DIVISION. 
I. Wke* the divisor is a composite numus. 

IT SO. I. Bought 15 yards of cloth for 60 dollars ; how 
much was that per yard ? 

15 yards are 3 X 5 yards. If there had been but 6 yards, 
the cost of one yard would be -^l = 13 dollars ; but, as there 
are 3 times 6 yards, the cost of one yard will evidently be 
but one AW part of 12 dollars; that is, i£ = 4 dollars. Ant. 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotient, arising from that division, by the 
aihrr ; the last quotient will be the answer. 

3. If a man can travel 24 miles a day, how many days 
will it take him to travel 364 miles ? 

It will evidently take him ss many days as 364 contains 24. 
OPERATION. 
34=6 X 4. 6)264 24)264(11 days, Am. 

tm '"■ 2. 

11 days. M 

3. Divide 576 by 48= (8X6.) 

4. Divide 1260 by 63= (T X 9.) 

5. Divide 2430 by 81. 

6. Divide 448 by 66. 

H. Todtvideby 10, 100, 1000, &c. 
ffaU. 1. A prize of 2478 dollars i* owned by 10 men, 
what is each man's share? 

. , .Google 
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Each man's share will be equal to the number of Una con- 
tained in the whole sum, and, if one of the figures be out off 
at the right hand, all the figures to the left mar be consid- 
ered so many few; therefore, each man's share will be 
247-ft dollars. 

It is evident, also, that if 3 figures had been cut off front 
the right, all the remaining figures would have been so ma- 
ny hundreds; if 3 figures, so many thotaands, &c. Hence 
we derive this general Rule for dividing by 10, \0Q, 1000, 
&c : Cut off from pi c right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to the left 
of the point will express the quotient, and those to the right) 
the remainder. 

2. In one dollar are 100 cents; how many dollars in 42400 
cents ? Asa. 424 dollars. 
4«4lon Here the divisor is 100; we therefore cut off 2 

■ figures on the right hand, and all the figures to the 

left (424) express the dollars. 

3. How many dollars in 34567 cents ? 

Ana. 345-£, , if dollars. 

4. How many dollars in 4567840 cents ? 

5. How many dollars in 345600 cents? 

6. How many dollars in 42604 cents ? Am. 426^^1 

7. 1000 mills make one dollar ; how many dollars in 4000 
mills? in 25000 mills ? in 845000? 

8. How many dollars in 6487 mills? An*. 6-^fifi, dollars. 

9. How maov dollars in 42863 mills .' in 368450 

mills ? in 96842378 mills ? 

10. In one cent are 10 mills; how many cents in 40 

mills? in 400 mills? in 20 mills? in 468 

nulls? in 4784 mills"? in 34640 mills ? 

HI. When there are ciphers on the right hand of the divisor. 
IT 22. 1. Divide 480 dollars among 40 men ? 

In this example, our divisor, 

^invSn* *' (40,) is a composite- number. 

WJ (10 X 4 = 40 ;) we may, there' 

12 dollt. Am. fore, divide by one component 

part, (10,) and that quotient by 

the other, (4 ;) but to divide by 10, we have seen, is but to 

cut off the right hand figure, leaving the figures to tile left 
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of An print for the quotient, which we divide by 4, and the 
work is done. It is evident, that, if our divisor had been 
400, we should have cat off 3 figures, and have divided in 
fcheaaaie maimer; if 4U00, 3 figures, &c. Hence thai gene- 
ral Rule :— When there are cipher* at the tight hastd of the di- 
that, cut them off, asd also as many places in the dividend ; 
divwe the remaining figures in the dividend by the remain- 
ing figures in the divisor; then annex the figures, cot off 
front the dividend, to the remainder. 

1. Divide T48S46 by 8000. * 

Dividend. 

Obiter, 8(000) T48|S46. 

Quotient, 93.-4846 Remainder. Am. »3|gM< 
3. Divide 46720367 by 4200000. 

Dividend. 
42|0«WO)4«7|20367(ll | yyyybi 1 , Quotient. 
42 



• ■ 520367 Remainder. 

4. How many yards of cloth can be bought for 846500 
dollars, at 20 dollars per yard ? 
ft. Divide 7B438400 by 900000. 

6. Divide 346008000 by 84000. 

7. Dirtte 4680000 by 20, 800, 2000, 20000, 300, 4000 
50. 600, 70000, and 80. 



mmKHMBHT TO DXVTSION. 
t QUESTIOITS. 

1. What is division ? 2. In what does the process of di- 
vision consist? 3. 'Division is the rirccrce of what? 4. What 
is ttp number to be divided called, and to what dees it an- 
swer in multiplication ? 6. What is the number to divide 
hy called, and to what doea it answer, &c t 6. What is the 
remit or atuteer called, fcc. ? 7. What is the si/pi of divi 
sion, and what does it show? 8. What is the other war/ of 
expressing division ? 9. What is short division, and how is 



tO kuVFUCMXNT TO DIVISION, tit; 

it performed? 10. Haw it division proved? 11. How 14 
mtltiplication proved? 12. What ire integer*, or whole 
numbers? 13. What are fractions, or broken number* I 
14. What is b mixed number ? 15. When there is any thing 
left after division, what is it called, and how ia it to be 
written? 16. How are fractious written'? 17. What is 

the upper number called? 18. the lower number? 

19. How do you multiply a fraction ? 30. To what do the 
numerator and the denominator of a fraction answer in di- 
vision? 21. What iplong division? 32. Rule? 28. When 
die divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c, how may die 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed r 

EXEBCISRS. 



2. A certain number of men were concerned in die pay 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 24 baskets, how many in a 
basket? 

4. What number must I multiply by 136 that the pro- 
duct may be 605710 ? 

5. Light moves with such amazing rapidity, aa to pass 
from the eon to the earth in about the space of 8 minutes. 
Admitting the distance, as usually computed, to be 96,000,000 
miles, at wbat rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 11, wbat is the multiplicand ? Asa. 64. 

7. If the product.be 704, and the multiplicand 64, what 
is the multiplier I Ant: 11. 

8. The divisor is 18, and the dividend 144; what ia the 
quotient? 

9. The quotient of two numbers ia 8, and .the dividend 
144 ; what is the divisor f — - 

10. A man wishes to travel 585 miles in 13 days £now 
farmuat he travel each day? 

11. If a man travels 46 miles a day, in how many day* 
will he travel 685 miles ? 
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19. A ml sold 35 cows for 660 dollars ; how much wu 
that for e»cn cow ? 

13. A man, idling his cows for 10 dollars each, received 
for all MO dollars ; how many did he sell ? 

14. If 12 inches make a foot, how many feet are then in 
364812 inches? 

16. If 364813 inches are 30401 feet, how many inches 
make one foot ? . 

16. If row would divide 49750 dollars among 60 men, 
how many dollars would yon give to each one ? 

IT. If yon distribute 48750 dollars among a number of 
men, in such a manner as to give to each one 976 dollars, 
how many men receive a share ? 

18. A man has 17484 pounds of tea in 186 chests; how 
macj pounds in each chest? 

19. A man would put op 17484 pounds" of tea into chests 
containing 94 pounds each ; how many chests most he have? 

20. In a certain town there are 1740 inhabitants, and' 12 

persons in each bouse ; how many bouses are there ? —in 

each house are 2 families ; how many persons in each family? 
. 21. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in IS days? 

■ in 5 days ? — in 20 days ? in 40 days ? 

in 120 days? 

22. If a carnage wheel turns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 95 miles, 
how many times does it turn in running I mile ? Ana. 346. 

23. Sixty seconds make one minute ; how many minutes 

in 3600 seconds? in 86^100 seconds ? m 604800 

»econds ? - in 2419200 seconds ? - 

24. Sixty minutes make one bour; how many hours in 

1440 minutes? ■ in 10080 minutes? in 40320 

minutes ? in 625960 minutes ? 

25. Twenty-four hours make a day; how many days in 
168 hour*? in 672 hours? in 3766 hours? 

111. How many times can I subtract forty-eight from tour 
hundred and eighty ? 

27. How many times 3478 is equal to 47854 ? 

28. A boshel of grain is 82 quarts ; how many quarts must 
I dip out of a chest of grain to make one half ( T ) of ^ 
bushel ? — — for one fourth (f^ef a bushel ? — — lor one ^ 
eighth (t) of a bushel ? Ant. to the. last, 4 quarts. 
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36. H«wbut U I of 20? Jof48? — iof 

S4T? f of 345878? * of 204030648 ? 

Am. (o lA« fa»(, 102018884. 



SO. How many walnuta are one third part (J) of 8 wal- 
nuta? Aof6wareuts? lofl2? — .-iofao? 

iof45? i of 300? I of 478* J 

of 8496320/ Xm. to the tail, 1182106]. 

81. WhatisJof4? Jof20? *of320? 4, 

of 7843 ? Ax*, to the lot, IKOf. 



Qinwnoira, 

Involving the iVtnctpfe* of the preceding Ride*. 

Abie. The preceding rules, viz. Numeration, Addition, 
Subtraction, Multiplication, and Division, ue called the jkw 
danental Rule* of Arithmetic, became they art the foun- 
dation of all other rulei. 

1. A nan bought a chaise for SIS dollars, and a horse for. 
142 dollars ; what did they both cost ? 

2. If a horse and chaise coat 360 dollars, and the- chaise 
cost 218 dollars, what is the cost of the horse? If the hone 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 467, and the greater num- 
ber be 348, what is the less number ? If the leas number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 8481, 
what is the remainder ? Ifthe remainder be 4361, and the 
minuend be 7842, what is the subtrahend? 

IT A3- When the minuend and the subtrahend we given, 
how do you find the remainder ? 

When the minuend and remainder are given, how do you 
find the subtrahend? 

When die subtrahend and the remainder are given, bow 
do you find the minuend ? 

When yon have the sum of two numbers, and one ofskem 
given, how do you find the other ? 

When you have the greater of two numbers, and theic 
difference given, how do you find the let* number ? 

When you have the les&jp two numbers, and their differ- 
ence given, how do yon fiiia the greater number ? 
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. 6. The Mm of two numbers is 48, and one of tt 
is 19} what is the other? 

8. The greater of two numbers is 29, and their difference 
10 ; what ii the leu number ? 

7. The ktt of two numbers is 19, and their difference is 
iO; what is the greater? 

6. A man bought 6 pieces of cloth, at 44 dollars a piece; 
974 pairs of shoes, at 3 dollars a pair; 600 pieces of calico, 
at 8 dollars a piece ; what is the amount? 

9. A man sold six cows, worth fifteen dollars each, sad a 
yoke of oxen, tor 67 dollars; in pay, he received a chaise, 
worth 124 dollars, and the rest in money ; how much money 
did he' receive f 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ! 

11. How many bushels of wheat can you bny for 487 
dollars, at 2 dollars per bushel ? 

IT 3)4. When the price of one pound, one bushel, &c. of 
tny commodity is given, how do you find the cost of am 
number of pounds, or bushels, &c. of that commodity ? If 
she price of the 1 pound, &e. be in cents, in what will the 

whole cost be? If in dollars, what? if in shillings? 

— if in pence I &c. 

When the cost of any given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what Kind of money will the answer be ? 

When the cost of a number of pounds, &c is given, and 
also the price of one pound, &c, how do you find the num- 
ber of pounds, &c 

12. When rye is 84 cents per bushel, what will be the cost 
of 948 bushels ? how many dollars will it be ? 

18. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product? 

When the product and one factor are given, how do you 
find the other factor I 

When the divisor and quotient are given, how do you 
find the dividend ? 

When the dividend and quotient are given, how do you 
find the divisor ? 

14. What is the product of 754 and 35? Google 
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15. What number, multiplied by 85, will produce 16850? 

16. What number, multiplied by 754, will produce 18860? 
IT. If ft man lave six cento a day, 1m w many cents would 

be Bare in a year, (365 days,) t ~ — how many in 4f 
yean? haw many doll an would it be ? how many cowl 
could he buy with the money, at 12 dollars each? 
Am. to the latl, 82 cows, and 1 dollar 60 cent* remainder. 

18. A boy bought a 'number of apples ; he gave away tea 
of them to 4iie companions, and afterwards bought thirty-four 
more, and divided one half of what he then had aaaoBg four 
companions, who received 8 apples each ; how many apples' 
did the boy first buy ? 

Let the pupil take the last number of apples, 8, and re- 
verse the process. Ana. 40 apples. 

19. There is a -certain number, to which, If 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8, 
and the product divided by 3, the quotient will be 64 ; what 
is that number? * Am. ST. 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board t 

TT 36. 21. There is a spot of ground 6 rods long, and 9 
rods wide ; how many square rods does it contain ? 

n ii Note. A squaw rod is * 

square (like one of those in 
the annexed figure) meas- 
uring a rod on each side. 
By an inspection of the 
figure, it will be seen, that 
there are as many squares 
in a row as rods on one aide, 
and that the number of rows 

is equal to the number of root on the other side ; therefore^. 

5X3—15, the numbsr of squares. 

Am. IS square reds. 

A figure like A, B, C, D, having its opposite sides equal 
and parallel, is called * parallelogram or oblosg. 

22. There is an oblong field, 40 rods long, and 24 reds- 
wide; how many square rods does it contain? 

23. How many square inches in a board 12 inches long, 
and 12 inches broad ? Am. 144. 
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24- Bow many square feet in a board 14 ieet long and a 
feet wide ? 

25. A certain township is six miles square ; how many 
square miles does it contain ? Am. 36. 

26. A man bought afarmfor22464 dollars; lie sold one half 
of it for 12480 dollars, at the rate of 20 dollars per acre; how 
many acres did he buy ? and what did it cost him per acre ? 

27. A boy bought a sled for 86 cents, and sold it again for 
8 quarts of walnuts ; he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife, which he sold for 
34 cenis ;' how many cents did he lose by his bargains ? 

28. In a certain school -ho use, there are 5 rows of -desks ; 
in each row are six seats, and each seat will accommodate 
2 pupils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit; how many scholars will this house accommo- 
date? An*. 80. 

29. How many square feet of bosxds will it take for the 
Boor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long ana 5 yards wide ; how 
noany yards of carpeting, a yard wide, will be sufficient to cot er 
the floors, if the hearth and fireplace occupy 3 square yards ? 

3i. A board, 14 feet long, contains 28 square feet ; what 
is its breadth 1 

32. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents ? 

33. How many pounds of butter, at 15 cents per pound, 
must be pfeid for 25 pounds of tea, at 42 cents per pound ? 

34. 4-j-S-f 6 + 1 -f- 8 = how many? 

36. 4-J-3-J-10 — 2 — 4 +6 — 7 = how many? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels duos each mas receive ? What is 
I of thirty ? How many are g (ftoo thirds) of30? 

37. How many are one third (£) of 3 ? of 6 ? 

, of9? of282? of45674312? 

38. How many are (too thirds (|) of 3 ? of 6 ? 

, of 9? of 282? of 45674312? 

39. How many are \ of 40 ? fof40? J of 

60? Jof60? JofSO? 0fl24? of 

246876 ? \ of 246876 ? 

40. How many is \ of 80? -£ofS0? foflOO? 

41. An inch is one twelfth part (^) of afoot; how mw) 



feet in 19 inches? in 24 inches? — - - in SO inches ? 

in 12343648 inches ? 

49. If 4 pounds of tea cost 138 cents, what does 1 pound 

cost i a pounds ? 3 pounds ? — ■ S pounds t 

— 100 pounds ? 

43. When oranges are worth 4 cents apiece, how many 
eaa be bought for four pistareeus, (or 20 cent pieces r) 

44. The earth, in moving round the sun, travels at the 
rate of 68000 miles an hour ; bow many miles does it travel 
in one day, (94 hours f ) how many miles in one year, (365 
days f ) and how many days would it lake a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years r - Am. to the last, 40800 years. 

46. How much can a man earn in SO weeks, at BO cents 
per day, Sundays excepted ? 

48. A man married at the age of S3 ; he lived with his 
wife 14 years; she then died, leaving him a daughter, 19 
years of age ; 8 years after, the daughter was married to a 
man 6 years older than herself, who was 40 years of age 
when the father died ; how old was the father at his death ? 
Am. 60 years 

47. There is a field 20 rods long, and 8 rods wide ; «o«* 
many square rods does it contain ? Am. 160 rods 

48. What is the width of a field, which is 30 rods long, 
and contains 160 square rods ? 

49. What fs the length of a field, 8 rods wide, and con- 
taining 160 square rods ? 

50. What is die width of a piece of land, 35 xods long,. 
and containing 400 square rods ? 



IT M> A number expressing things of the same kind is 
called a stsvn/e mmoer; thus, 100 men, 66 years, 76 cents, 
e each of them simple numbers ; but when a number ea- 
ses things of different kinds, it is called a compound *»*»- 
thus, 43 dollars 36 cents and 3 mills, is a compound 
number; so 4 years 6 months and 3 days, 46 pounds 7 
shillings and 6 pence, are. compound numbers. 
Note. Different kinds, or names, are usually called dif- 





presses 
oer; thu 
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FEDERAL MONET. 

Federal money Is the coin of the United States. The 
kinds, or denominations, are eagle*, dollars, dime*, cento, 
and mills. 

10 mills - • - ue equal to 1 cent 

10 cents, (=100 mills,) ... — i dime. 

10 dimes, ( = 100 cents =.1000 mills,) - =1 dollar. 

lOdollare, (=IMdimea = 1000centa = 10000 mills) = 1 eagle.* 

Sign. This character, $ , placed before & number, shows 
it to express federal money. 

As 10 mills make a cent, 10 cento a dime, 10 dimes a 
dollar, &c. it is plain, that the relative value of mills, cents, 
dimes, dollars and eagles corresponds to the orders of units, 



tens, hundreds, &c. in simple numbers! j Hence, they may 
lion, taparihf in a 

fcyher, and partly in the lowest denomination. Thus: 



be read either in the lowest denomination, 



H 



in 



S4 052 may be read, 34652 milts; or 3465 cents and 2 mills; 
or, reckoning the eagles tent of dollars, and the dimes fen* 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 

For ease in calculating, a point (') called a separatrix,^ 
is placed between the dollars end cents, showing that all the 
figures at the left hand express dollars, while the two first 
figures at the right band express cents, and the third, mills. 
Thus, theajabove example is written $ 34'652 ; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, the cents may be any number from 1 to 99, often re- 
quiring two figures to express them ; for this reason, two 
places are appropriated to cents, at the right hand of the 
point, and if the number of cents be less than fen, requiring 
but on* figure to express them, the fen's place must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written 2'06, 
JO mills make a cent, and consequently the mills never ex-' 
ceed 9, and are always expressed by a single figure. Only 

* Tbe eagle is a goW coin, the dollar and dime are titoer coins, the cent is a 
rapper onin. The mill is only imaginary, (here being no coin of that denomina- 
tion. There are half eagles, half dollars, half dimes, and half cents, rat coiasi 

t The character used tor the wpm&tx, in the " Scholars' Arithmetic," waa 
Iheconjma; the comma ia-roltd k hero adopted, la distinguish it from tin com 
Mused in punctuation. 
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68 BEKJcnoH or imiui tuunr. V S6, IT. 

<m place, therefore, is appropriated to mills, that is, the 
place immediately following cents, or the third place from 
the point When there are no cents Jo be written, it is evi- 
dent that we must write too ciphers to fill up the places of 
cents. Thus, 2 dollars tad 7 mills are written a"O07. Six 
cents are written '06, and seven mills are written *007. 

Note. Sometimes 5 mills = £ a cent is expressed frac- 
tionally: thus, '136 (twelve cents and five mills) is ex- 
pressed 191, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17'008 

4 dollars and 6 cents, - - - - - 4*05 

75 cents, '75 

34 dollars, 24* 

5 cents, --------- (<>9 

4mills, '004 

6 dollars 1 cent and 8 mills, - - - 6'013 

- Write down 470 dollars S cents; 342 dollars 40 cents 
and 9 mills; 100 dollars, 1 cent and 4 mills; 1 mill; 2 
mills; 3 mills; 4 mills ; } cent, or 5 mills; 1 cent and 1 null j 
Scents and 3 nulla ; six cents and one mill ; sixty cents and 
one mill; four dollars and one cent; three cents; five cents; 



REDUCTION OF FEDERAL HONEY. 

IT at*. How many mills in one cent ? — — in 9 cents ? 

in 3 cent* i* in 4 cents ? in 6 cents t — — in • 

cents? in 10 cents? in 30 cents? * in 78 

cents r in 100 cents, (= 1 dollar) ? in 9 dollars ? 

in 3 dollars? in 4 dollars? in 484 cents? 

in 668 cents? inl cent and 9 mills? in 4 

cents and 6 mills ? 

How many cents in 2 dollars ? in 4 dollars ? — ■— in 

8 dollars? in 3 dollars and 15 cents? in fi dol- 
lars and 20. cents ? in 4 dollars and 6 cents. ? 

How many dollars in 400 cents ? — — - - in 600 cents ?■ 

in 380 cents ? — -» in 40766 cents ? How many 

cents in 1000 mills ? How many dollars in 1000 mills ? 

in 3000 mills ? in 8000 mills ? in 4878 

mills? in 846782 mills? 

Thuehangiag one kkd of money, £fc. itUo another kind, xoith- 
out altering the value, it called Reduction. 



% 17,-Sft. ADDITION OP VKDEKAL MOHK*. &9 

As Acre we 10 mills in one cent, it is plain that cents are 
changed or reduced to mills by multiplying them by 10, that 
is, by merely annexing^ cipher, (H 12.) 100 cents make a 
dollar; therefore dollars ate changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
= 1600 cents = 16000 mills. Again, to change mills back 
to dollars, we hare only to cut off the three right hand 
figures, (IT 21 ;) and to change cents to dollars, cut off the 
Am right hand figures, when all die figures to the left will be 
dollars, sad the figures to the right, cents and mills. 

Reduce 84 dollars to cents. Am. 3400 cents 

Reduce 340 dollars and 14 cents to cents. 

An*. 24014 cents. 

Reduce $ 748*143 to mills. Am. 748143 mills. 

Reduce 748143 mills to dollars. Am. $ 748'143. 

Reduce 3467489 mills to dollars. Am. 3467'489. 

Reduce 48742 cents to dollars. - Am. $ 487'42. 

Reduce 1234678 mills to dollars. 

Reduce 3469876 cents to dollars. 

Reduce $ 4867467 to mills. 

Reduce 984 mills to dollars. Am. $ '984 

Reduce 7 mills to dollars. Am. $ *007 

Reduce $ '014 to mills. 
' Reduce 17646 cents to dollars. 

Reduce 984321 cents to mills. 

Reduce 96I7J cents to dollars. Am. *96'17£. 

Reduce 2064J cents, S03 cents, 106 cents, 921$ cents, 
600 cents, 726$ cents, to dollars. 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 
MONEY. 

If flfl. From what has been said, it is plain, that we may 
readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, what is the same thing, we may 
*et down the sums, taking eve to write dollar* under dollar*, 
cent* under cent*, and mill* under mills, in itch order, that the 
separating points of the several numbers shall Jail directly under 
each Other, and add them up at simple numbers, jilacing the 
teparatrix in the amount directly tmder the other potato. 



i.._._ 



(ft) SUBTRACTION OT VEDKBAL MOIOSY. fl fej. 

What is the amount of $487<643, $1 82*007, $4'94, 

mud * 264*102?. Am; «887'7W. 

OPERATION. . OPERATION. 

487643 mills. or, $487*643 

132007 mills. $ 132'007 

4040 mills. $ 4'04 

264102 mills. * 264'109 

Amount, 887792. mills, = $ BB7'7S2. $ 88T792 Anwmi. 

EXAMPLES FOR PRACTICE. 

1. Bought 1 barrel of flour for 6 dollars 75 cent*, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12$ cents, sad 2 oranges 
for 6 cents; what was the whole amount? Ant. $ 10T65. 
. 2. A man is indebted to A, $ 237'62 ; to B, $350 ; to 0, 
*86'12Ji toD, $9'62J; and to E, $0'834; what is the 
amount of bis debts ? An*. $ 6 S4'204. 

3. A man has three notes specifying the following sumi, 
riz. three hundred dollars, fifty dollars sixty cents, ana 
nine dollars eight cents ; . what is the amount of the three 
notes r An*. $359*68, 

4. What is the amount of $5618, $7<37j, $280, 
$0'287, $17, and $90'4I3? 

5. Bought a pair of oxen for $ 76'50, a horse for $ 85, 
and a cow for $17'25; what was the whole amount? 

6. Bought a gallon of molasses for 29 cents, a quarter of 
tea for 37$ cents, a pound of salt petre for 24 cents, 2 yards 
pT broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62£ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents; how much for the whole? 



SUBTRACTION OP FEDERAL MONET. 

7. A man gave 4 dollars 75 cents for a pair of boots, and 
2 dollars 124 cents for a pair of shoes ; how much did the 
boots cost him more than the shoes ? 

OPERATION. OPERATION. 

4750 mills. or, $4*75 

2125 mills. $2<125 

2626 mills = $ 2'625 Am. $ 2'625 An*. 
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8. A jttan bought a cow for eighteen dollars, mod sold her 
again for twenty-one dollars thirty-seven and a half cents ; 
how much did he gain ? Am. $ 3'375. 

9. A man bought a horse for 82 dollars, and sold him 
again for seventy-nine dollars seventy-five cents ; did he gam 
or lose? and how much? Am. He lost $2'25. 

10. A merchant bought apiece of clclh for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$1«'60} what must he have for H? Aaa.. $ 15V&Q. 

11. A man sold a farm for $5400, which was s}725'37£ 
more than he gave for it ; what did he give for tht farm I 

12. A man, having $ S00, lost 83 cents; how much had 
he left? 

13. A man's, income is $ 1200 a year, and he spends 
$ 600*35 ; how much does he lay up ? 

14. "Subtract half a cent from seven dollars. 

15. How much must you add to $ 16'62 to make $ 35 ? 

16. How much must you subtract from $260, to leave 
*87'14? 

17. Amau bought a barrel of ffeur for $6*25, 7 pounds 
of coffee for $ l'4i ; he paid a ten dollar bill ; how much 
must he receive back in change ? 



MULTIPLICATION OF FEDERAL MONEY. 

iraB. 1. What will 3 yards of cloth cost, at $4'fi2Ja 
yard ? 

OPERATION. $ i'CiS are 4625 mills, which 

$ 4'625 multiplied by 3, the product is 

3 13675 mills. 13675 mills may 

^T Z TZZZ . now be reduced to dollars by 

$ 13'876, the onnxr. placing fl poiat fotn^ fa q^ 

aud fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. Thb is evident ; for, as 
1000 mills make 1 dollar, consequently the thousand] in 
13875 mills must be so many dollars. 

2. At 16 cents a pound, what will 123 pounds of butter 
cost ? 

F 
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62 Mtfl/TlfcLJCATIOit or FZDfiKAL MONK*. It 29, 

OTERATIofc. Asthepioductof 

123, (A* iMK&er of pound*. any two numbers 

16 enta, fak price per/WKad. win *« "»" same, 

— — - whichever of thero 

738 be made (he multi- 

* g3 plier, therefore the 

» 19-68, Aim**,. qmrflj,b™,llic 

_ larger number, is 

made the multiplicand, and die price the multiplier. 

123 times 16 cents is 1988 cents, which, reduced to dollars, 
is $19*6a 

RULE. 
From the foregoing examples it appears, -that the multi- 
plication of federal money does not differ from the multipli- 
cation of simple numbers. The product will be the answer in 
the lowest denomination contained in the given sum, which may 
then be reduced to dollars. 

EXAMPLES FOR PRACTICE. 

3. What will 250 bushels of rye come to, at '$ O' 88 * P* f 
bushel? ' Am. $221 '23. 

4. What is the Talue of 87 barrels of flour, at $ 6'37£ a 
barrel? . 

5. What will he the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28£ cents a gallon i Am. $ 17'955. 

6. If a men spend 12 J cents a day, what will that amount 
to in a year of 365 days? what will it amount to in 6 
yews? Ant. It will amount to $ 228'1 24 in 5 years. 

7. If It cost $ 36'75 to clothe a soldier 1 year, how much . 
will it cost to clothe an army of 17300 men ? 

Am. #654150. 

8. Multiply $367 by 46. 

9. Multiply $O'2T3by860O. 

10. What will be the cost of 4848 yards of calico, at 25 
cents, or one quarter of a dollar, per yard? Am. $1213. 

Note. As 25 cents is just \ of a dollar, the operation in 
the above example may be contracted, or made shorter; for, 
at one dollar per yard, the cost would be as many dollar* as 
there are yards, that is, $ 4848 ; and at one quarter (|) of a 
dollar per yard, it is plain, the cost would be one quarter (J) 
as many dollars as there are yards; that is, *Y* = $1312. 



V i9. mcltipmcattow or raoBBAi. aroxnr. fii 

When one quantity is contained in mother exactly 3, 8, 4, 
5, &c.*times, it is called an aliquot or even part of that qttanti-' 
ty; thus, 25 cents is an otfpM port of a dollar, because 4 times 
38 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, because 2 times six pence just mane I 
shilling. The following table exhibits some of the aliquot 
parts of aVoWor.-. 

table. From the iUustrati jn of the last 

Sv — i -r - aji™ example, it appears, that, when the 

BO = $ of a dollar. price ^ ^^ p^,^ &ft js ^ rf 

83$ = £ o/o doitor. these aliquot parts of a dollar, the 
25 =i«/a dollar. cost may be found, by dividing the 
20 = J o/n dollar. ofeffl number of y<frrf», powna\ Sec. 

12$ = I of o <fo.'fa;- ■ DT th * t "umber which it takes of 
61 = J, of a dollar the P rice to ra8ke '' dollar - K ** 

-• , t j ii ' P rice ■* M eents. we divide by 2 : 

fi -jrV of a dollar. if 2 5cts.by4; Pi2* cts. by 8, &c 

This manner .of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice. 

11. What is the value of 14756 yards of cotton cloth, at 
12$ cents, or £ of a dollar, per yard? 

By practice. By multiplication. 

8)14756 ' 14756 

Am. #1844*60 ' I25 



$ 1844'500 Ann. as before. 

12. What is the cost of 18746 pounds of tea, at $'80,=: $ 
dollar, per pound? Am. $B372'5« 

13. What is the value of 9366 bushels of potatoes, at 33$ 
cents, or $ of a dollar, per bushel ? i^.— $ 3122 An*. 

14. What is the value of 48240 pounds of cheese, at 
$ •06$, = -^ of a dollar, per pound ? Ant. $ 3Q15. 

15. What cost 4S70 oranges, at 5 cents, = rV o( * dollar, 
■piece? Jna. $243'50 - 

16. What is the value of 151020 bushels of applet, V 20 
cents, = $ of a dollar, per bushel ? Ana. $ 30304. 

17. What will 264 pounds of butter cost, at 12$ cents 
per pound? Am. $33, 

l»L Wjlfllcost_3_740yardsof clolh, at $ 1 '25 per yard? 
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4) 4 3740 = cost at $ I* per yard. 
935 = cost at $ '25 per yard. 
Am. J 4675 = coat at $ 1'25 per yard. 
■ 19. What is the cost of 8460 hats, St $ T12J apiece? 

->« — at $ I'M apiece ? at $8*20 apiece ? at 

#4*064 apiece? 

Am. #95l7'50. $12690. J 27072. ■ $84868<7S. 

7 Mr, To find Ae value of of tide* sold by the 100, or 1000. 
1. What ia the value of 865 feet of timber, at $6 per 
hundred ? 

Were the price $6 
per foot, it is plain, tbe 
« value would be 866 x 

#6= $4325; but the 
$ 4326 ^= value at $B per foot, price is $6 for 100 feet; 
consequently, $ 4325 is 
100 times tbe true value of the timber ; and therefore, if we 
divide this number ($ 4325) by. 100, we shall obtain the 
true value; but to divide by 100 is but to cut off the two 
right hand figures, or, in federal money, to remove the tepara- 
trix Iko favres to the left. Anx. $ 43*25. 

It is evident, that, were' the price so much per (Aommid, 
the same remarks would apply, with the exception ot cutting 
off three figures instead of two. Hence we derive the 
general Rule (ot finding the -value of article* sold by the 100, 
or 1000 : — Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two right hand figures, and 
die product will be die answer, in the same kind or denomi- 
nation as the price. If the article be reckoned by tbe 10QO, 
out off the three right hand figures. 

EXAMPLES FOB PRACTICE. 
S. What i; 
1000? 
OPKRATION- 
4250 

$ 14 In this example, because the price is at 

17000 so muchper foOO feet, we divide by 1000, 

4250 or cut three figures. 

*58'500 
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3. What will 3460 feet of timber come to, at (4 per 

"hundred ? - 

4. What will 24650 bricks come to, at 5 dollars per 1000 ? 

5. What will 4750 feet of boards come to, at $ 12*25 per 
1000 ? Aw SOTS?. 

6. What will 38600 bricks cost, at $4'75 per 1000? 

T. What wilt 46590 feet of boards Cost, at $ 10*625 per 
1000? 
ft What will 75 feet of timber coat, at * 4 per 100 i 
9. What is the value of 4000 bricks, at 3 dollars per 1000 f 



DIVISION OF FEDERAL MONEY. 

tf 31. 1. If 3 yards of cloth cost $5'25, what isthatayard? 

' quotient is 176 cents, 

Antteer, 175 cents, = $ 1*75, which, reduced to dollars, 
is $ 1'75, the answer. 

2. Bought 4 bushels of corn for $3; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce the 
$ 3 to cents, by annexing two ciphers, thus : 

OPERATION. aoo cents chvtfed by 4, the quotient 

4)3W> is 75 eents, the price of each bush, of 

-4m. '78 cento. «•*». 

3. Bought 18 gallons of brandy, for f 48'7S; what did it 
cost a gallon ? 

OPERATION-. ' 

18)4aT5(2»75Bitfto,= * 2*378, Out flatmr. 
36 

~67" *42<75 is 4275 cents. After bringing 

54 down the last figure in the dividend, and 

— ■ ■ - dividing, there is a remainder of 9 cents. 

* which, by annexing a cipher, is reduced 

" B to mills, (90,) in which the divisor is con- 

go tained 5 times, which is 5 mills, and there 

90 is no remainder. Or, we might have w 

duced $ 42'7S to mills, before dividing, by 

* ' annexing a cipher, 42750 mills, which, 

divided by 18, would have given the same result, 3375 mil!*, 
which, reduced to dollars, is $ 2*375, the. answer. 

*• 
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DIVISION OF FEDERAL MOWIT, 



4. Divide $ 59*387 by 8. 
OPERATION. 
8)69*387 

Qmfom, 7'423|, thai. Is, 7 dollars, 42 cents, 3 mills, and | 
of another mill. Tbe %. is the remainder, after the last di- 
viaate, written over the divisor, and expresses such fractional 
part of another mill. For alt purposes of business, it will he 
sufficiesWly exact to carry the quotient only to mills, as the 
parti of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition {-{-) is annexed, to show that 
there is a remainder, thus, $ 7*423 -)-. 

RULE. 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of simple num- 
ber*. The quotient will bo the atmber in Ike lowest denmmaa- 
fiesto the giren turn, which may then, be reduced to dollars. 

Note. If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers before dividing ; or, we may first divide, annexing 
ciphers -to the remainder, if there shall be any, till it shall 
be reduced to mills, and the result will be tbe same. 

EXAMPLES FOR PRACTICE. 

S: If I pay $ 468*75 for 750 pounds of wool, what is the 
value of 1 pound ? Ant. $0*625; or thus, $0'62$. 

6. If a piece of olotli, measuring 125 yards, cost $ 181 '26, 
what is that a yard; ' Aiu- $ 1'46--, 

7. If 638 quintals of fish eost $ 1913*52, how much is that 
a quintal? Att. $3*57. 

a Bought a farm, containing 84 aeies, for $ 3213 ; what 
did it cost me per acre i Am. $ 38'25. 

9. At $954 for3816 yards offlannej, what is that a yard , : 

Ans. $0*2S. 

10. Bought 72 pounds of raisins for $ S ; what was that 
a pound ? -^ — now much ? 

Ans. 80411$; or, $0<ll!-f. 

11. Divide $12 into 200 equal parts; how much'is one 
of the parts? ^ = how much ? Aia. $0'006. 

12. Divide $30by750. 7 % = howmuch? 

13. Divide $60 by 1200. yjifo — how much ? 

'14. Divide $215 into 86 equal parts; how much will 
one of the parts be ? tyg. — how much ? 

• ~ GooQle 



H 31. SUPPLEMENT TO FEDERAL MONEY. ffe? 

15. Divide $176 equally among 260 men ^ how much 
will each man receive ? ££3 = k° w much ? 



SUPPLEMENT TO FEDERAL MONEY. 
QUESTIONS. 

1. What is understood by simple numbers? 2. — — 

by compound numbers ? 3. by different denomino- 

tfow? 4: What is federal money? 5. What are the de- 
nominations used in federal money ? 6. How are dollars 
distinguished from cents ? 7. Why are two places assigned 
for cents, while only one place is" assigned for mills? 8, 
To what does the relative value of mills > cents, and dollar 
correspond? 9. How are. mills reduced to dollars? "** 

tocenta? II. Why? 12. How are dollars red i-*& 

to cents* 13. to mills? 14. Why? 15. Hr* » 

the addition of federal money performed? 16. 

subtraction ? 17. multiplication ? 18. — / divi- 
sion ? 19. Of what name is the product in muItt 1,c * tion > 
and the i/utttienl in division? 20. In case dolla'. ™^ we 
given to be divided, what is to be done ? 21. v.hen is one 
number or quantity said to be an aliquot part^ another ? 
22. What are some of the aliquot parts of -dollar? 23. 
When the price is an aliquot part of a dollai.now may the 
cost be found f 24. Whet ia this manr* »f operating 
called ? 25. How do you find the cost r. articles, sold by 
(lie 100 or 1000? 

- - EXERCISES. 

1. Bought 23 firkins of butter, oach^ontaining 42 pounds, 
for 16£ cents .a pound j what won* *** °* a firkin, and 
how much for the whole? Am. $.159'39 for the whole. 

2. A man killed a beef, which « sold as follows, viz. the 
hind quarters, weighing 129 r JUI1<l3 eacn i tor B CLnts a 
pound; the fore quarters,one*eighingl23 pounds, and the 
other 125 pounds, for 4^ eer« a pound; the hide- and tal- 
low, weighing 163 ^ounA, for .7 cents a pound; to what 
did the whole amount f ^»*- $ 35'47. 

3. A farmer boaght »5 pounds of clover seed at 11 cents 
a pound, 3 peckf of herds grass seed -for $ 2*25, a barrel of 
flour for fS6'5p; 13 pounds of sugar at 12A cents a pound, 
for which he paid 3 cheeses, each weighing 27 pounds, al 
8J cents a pound, and 5 barrels of cider at $ I'M a barrel. 
The balance between the articles bought and sold is 1 cent 
is it for, or nyowwl the farmer >. 
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4. A man diet, leaving an estate of $71600 ; there are 
demands against the estate, amounting to $39876*74; the 
residue is to be divided between 7 sons; what will each 
one receive ? 

5. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Am. 348 pound*. 

6. At 12J- cents a pound, what must be paid for it boxes 
of sugar, earh containing 126 pounds? 

7. If 650 men receive $66*76 each, what will they all 
receive ? 

\ 8. A merchant sold 275 pounds of Iron, at 64 cents a 
mud, and took his pay in oats, at $0*50 a bushel ; how 
Jjv \ ^y bushels did he receive ? 

p \ How many yards of cloth, at $ 4 '66 a yard, must be 
iven fcr 18 buTe " of fl»«r 5 ■* $9'32 a barrel ? 
in .What is the price of three pieces of cloth, the first 
Kftntn'tnii^'K 16 yards, at $3 , 7Sayard; the second, 21 yard*, 
« *4«6o\*y"* d i «»'Hhe third, 86 yards, U$5 ( 12i a yard? 
^1- gn i \ t is usual, when goods are sold, for the seller to 
deliver to &Y e kuyer, with the goods, a bill of the articles 
end their pthW*!* l } e "»*»* CMt U P- Sucb •*- m 
sometimes calkV« ** of pared,. 

\ Boston, January 6, 1 f&7. 

\ Bought of Bert}. Bnrdett 

m 7^" fig-'ed 8a\tln, at $ 2*50 a yard, $ 31*211 

Received payn^**, _ n #41<S5 

Salem, June 4, 1827. 

M-. Jamet PayweR \ r ^^ 

Bovgh\of kumeon Thrifty 

3hojrsheads new Rum, 118 gaL each, \ ■***>'®J 1 **•*• 
3 pipes French Brandy, 120and 132 gaL - JW » •■-- 
1 hogshead brown Sngar, 9$ cwt. - WW « fwt. 

3 C Jfk s ofRice,369H>. each, .. « - lb - 

5 bags Coffee, 75 lb. each, » « ■■ ■-• 

J chest hyson Tee, 86 lb. .. « - — 

Received payment, ♦70e , 69j 

For Simeon Thrifty, 

Peter Fa it wen., 
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Wildeme*, February 8, 1837. 



Mr. Peter Carpenter 








(See I ».) 


Bought ofAta Falllree 




5682 feet Boards, at $ 6 per M. 












800 . 


... Thick Stuff, 


. 12<6« 




1500 . 




. 4? 




650 . 


... Plank, 






879. 




. 2'50 ..... C. 




236 . 


. Recejved p 


. 2'7S 






yrnent, $ 101'849 






Asa Falltree. 




Not 


. M. stands for 


the Latin mille, which signifies 


1000, 


audC 


for the Latin wo 


rd c&itwn, which signifies 100. 





RBMJOTXOXr. 

IT 33. We have seen, that, in the United States, money 
is reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, end farthings, called 
denominations of money. Time is reckoned in years, months, 
weeks, days, hours, minutes, and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods, feet, and 
inches, called denominations of measure, &c 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH MONEY.* 
Trie denominations are pounds, shillings, pence, and far- 
mings. 

TABLE. 

4 farthings (qrB.) make 1 psuny, marked d. 

12 pence - - - 1 shilling, - - s. 

20 shillings - - - - I pound, - - £ . 

r/ote. Farthings are often written as the fraction of a 

lenny; thus, I farthing is written £d., 2 farthings, j- d., 3 

ar things, f d. 

, ...Google 
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Hoiv many farthings in 1 
fenny? ■ in 2 pence? 

. in 3 pence ? -. ■ in 6 

pence? in 8 pence? 

in 9 pence? in 12 pence? 

in 1 shilling ? — in 2 

(hillings ? 

Hon many pence in 2 shil- 
lings ? — 7- in 3s. ? in 

4s.? — — inBs.? in 

8e.?- — in 10s.? in 2 

shillings and 2 pence ? 

. in2s. 3d.? -in2s. 4 d. . 

in 2 s. 6d. ? in 3 s. fid.r 

■ in 46. 3d.? 

How many shillings in 1 

pound? in 2 «.? 

in3£.? in4JE.? . 

in4£.6s.? .in6je.Ss.? 

in 3JB, IQa.? in 

9.£. I5t.t 

It has already been> remarked, that the changing of oat 
kind, or denomination, into mother kind, or denomination, 
without altering their value, is called Reduction. (IT 27.) 
Thus, when we change shillings into pounds, or pounds inte 
shillings, we. are said to redact them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of !«a» value, th* 
reduction is performed by mullipticatiim ; and it* then call 
ed Reduction Descending. But when we reduce a denomina- 
tion of leu value into one of greater value, the redaction is 
performed by ((wjaoa; it is then called Reduction Axeemdmg. 
Thus, to reduce -pounds to shillings, it is plain, we must 



How many pence In 4 faxy 

l.hings ? in 8 farthings ? 

■^ — in 12 farthings? in 

24 farthings ? in 32 far- 
things ? — — in 36 farthings .' 

in 48 qrs. ? How many 

shillings in 48 qrs. ? — — ■ in 
96 qrs,? 

How many shillings in 24 

pence ? in 86 d. ? 

i„48d.? in72d.? < 

jniWd.?— — in 12,0 d.? 

inMd.? — — in27d.? 

m 2Sd.?-. — inBOd.?-* 

in42d,? ^ioSld.i 



How mary pounds in 20 shil- 
lings ? : in 40 s» ? — — m 

60s. ? - — . in SO s. ? in 

86s.? . in 128s,? in 

70s,? infi5a.?/ 



multiply by 2(J. And 
we must divide *" ~ " 
descending and ■ 



reduoe shillings to pounds, 
Jt follows, therefore, that reduction 
ndtng r&eiptaadbtjrrove each other. 
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1. I»17£. 13s, 6Jd. how 
many farthings r 
OfSRATION. 

£. 6. £•*» J j 

17 13 6 3 **¥ 

20.. * 


353 s. iu 17 jB 
12* 

4242 d. 


13 s. 



J Seduction. ■ > ,; v 71 

2. In 16971 ftithinjgs, how 
many pounds ? 

OPERATION. 

Farlniii E a In a penny, 4)16971 3f< 

(-oacoiiini.biiii.it, 12)4242 6* 
SWllinpia.jmmd, 2|0)35|3 13'- 

Aaa. 17£. 13s. CJ ( /, 



. 16971 aw. (Ac Am. 
. In flie above example, be- 
came 20 shillings make 1 
pound, therefore we multiply 
17£. by .20, increasing the 
product by tlie addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done iu like esses; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, .adding in the 
given pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
'4242) by 4, adding iu the 
given farthings, (3.) We 
then find, tbft in 17£. 13 s. 
6£d., are contained 16971 
farthings. 
•» IT 34. the process in the foregoing examph 
fully examined, will be found to be as follows, viz. 



Farthings will be redueed 
pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We' then divide the pence 



ings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17£., with the several re- 
mainders, 13 s. 6 d. 3 qrs. con- 
stitute the answer. 

Note. In dividing 353 s. by 
', we cut off the cipher, &c, 
as taught 1T 32. 

if care- 



To reduce high defiomina- 
tiont to loteer, — Multiply the 
highest denomination by that 
number which it takes of the 
next less to make 1 of thi; 
higher, (increasing the pro- 
duct by the number given 
if any, of that less denomina- 



To reduce loin deTumiualiims 
to higher, — Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the some 
manner with each succeeding 
denomination, until you have 
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tion.) Proceed 
manner with each succeeding 
denomination, until yon have 
brought it to the denomination 

required. 



MSCCTIOIT. *f 



brought it to the denomination 
required- , 



V 



EXAMPLES FOR PRACTICE. 



4. Reduce 314~2 farthings 
•Wounds. 

B. In 38976 farthing,*, how 
ianv guineas ? 

a Rednc^'11736 pence tc 
dollars. 

10. Reduce 2I£. to guin ■• 



3. Reduce 32 £. 15 s. 
.'o farthings. 

5. In 29 guineas, at 28 B. 
■tach, how many farthings? i 

7. Reduce $ 163, at 6b, 
each, to pence? c 

9. In 15 guineas, how 
■nany pounds ? eas. 

-Vote. We cannot reduce guineas directly to pounds, but 
we may reduce the guineas to akdUngt, and then the shil- 
lings to pounds. * 

TROY WEIGHT. 
By Troy weight are weighed gold,* silver, jewels, and all 
iquor*. The denominations are pounds, ounces, penny- 
weights, and grains. 

' TABLE 
24 grains (grs.) make 1 pennyweight, marked pwt 
20 pennyweights - - 1 ounce, ----- ox. 
12 ounces - - - - 1 pound, ----- lb. 
11. Bought a silver tank-l 
ard, weighing 3 lb. 5 oz. ,. pay- 
ing at the rate of $ 1*08 a 
; what did it cost? 



13. Reduce 210 
12 pwt. to pennyweights. 

15. In 71b. lloz. Spwt. 
9 grs. of silver, how many 
grains? 



12. Paid $ 44 <28 for a sli- 
er tankard, at • the rate of 
$1'08 an ounce; whatdldit 
weigh? 

14. In 60572 jwt how 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 



ncss of gold is tried by fire, find in recaxfnd in 
c SHiii pan of any Quantity ; if it low nwnimr it 
u fine ; if il ion * carats, il is Ilien 2Z cm -.u Cue, 

ch abides ute fire v 



csroCt, by whith ii 
t the trial, it ii ndd 
which ii the Maid- 
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t Mi REDUCTION. tS" 

APOTHECARIES' WEIGHT* 

Apothecaries' weight* is used by apothecaries and physi- 
cians, id compounding medicines. The denominations ar« 
pounds, ounces, dram's, scruples, and grains* 



20 grains,'(grs.) make 1 scruple, marked 9. 

3 scruples - - - 1 dram, - - - 5 . 

8 drama - - . - j ounce, » - - 5 . 

12 ounces- - - - 1 pound, - - - lb. 

. if. In 9m. 8 g. 15. SB. J 18. Reduce 65799gra. 
lSgrs., how many grains. jpomids. 



AVOIRDUPOIS WEIGH^t - 
By avoirdupois weight are weighed »1 things of ^ ooarao 
and drossy nature, as tea, sugar, bre«, flour^'oWi hay, 
leather, medicines, (in buying and selling,) and alt kind* 
tof metals, except goli and silver. /Tne denominations are 
tons, hundreds, quarters, pounds, ounces^ and trains. 



TABLE. 

°%d, , z~rz . it" 



i6 drams, (dra.J make ' — - 1 " ma *tet - 



™ s .*quarter, ----- qr. 

^ESS, : : " " -■ i t«nd»dw.ight, - . cV 

* quarters ---,-_ | ^n ____.._ T 

SO hundred weight ' 

Note. I I' lfi ' 8 '" D ^ °^ we 'g n tt tne w °rd8 9"»* and net 
ai>- used ' "^^ *• lne we >B ftt w th e goods, together with 
^g^ K-*. b<d e i Da ft c 88 ^) & 0i > which contain them. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &c, and all other al- 
lowances. 

Note 2. A hundred weight, it will be perceived, is 113 lb. , 
Merchants at the present time, in our principal sea-ports, 
buy and sell by the 100 pounds. 

* Tbs pound end ounce apothecaries' weigh, ond ihepoum! and ounce Ttof. 
are the dune, only diflbrenlly divided, and mMititlal. 

t 175oi. Troy 198. ot avoirdunoi'i, and ITGIb. Tro¥ = 14-ilb. ivoiidu- 
mu. lib. TVoy = 5T60 graim, and 1 lb. avoirdupois — 7000 ffraint Troy, 
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74 ftBDI*. 

19. What willScwt 3 qrs. 
17 lb. .of sugar come to, at 
12J cents a pound. 

21. A merchant would pot 
109 cwt qrs. 121b. of 
raisins into boxes, containing 
26 lb. each ; how many boxes 
will it require ? 

23. In 12 tons, IS cwt 
s 1 qr. 19lb. 6 ojt. 12 dr. how 
' many drams ? 
,\25. Id 281b. avoirdupois, 
b <N n»ny pounds Troy ? 



ytioa. T 34. 

20. How much sugar, at 
12J cents a pound, may be 
bought for $ 82*625 ? 

23. In 470 boxes of raisins, 
containing 26 lb. each, how 
many cwt ? 

24. In 7323500 drains, how 
many tons ? 

26. In 34lb. Ooz. 6 pwt. 
16 grs. Troy, how many 
pounds avoirdupois ? 



^LOTH* MEASURE. 

d selling cloths and other goods, 



soldbytK'rtor^^T 8 a ° m *. w * othe '' e° ods 5 
quarters, ImWu? * The denominations are ells, yards, 



1 nailn, fna.) orSinchv. _ , , 

1 quarters, or 36 inches^™ l I™ 1 ***, marked qr. 

3 quarters, - - - - _*%. 1 J 8 *^ - - - - yd. 

5 quarters, ----- .^ell Flemish, - - E.FI. 

6 quarters, lSjEogl' 8 ^ " - E. E*. 



27. In 573 yds. 1 qr. 1 na. 
how many nails? 

29. In 151 ells Eng. how 

many yards ? 

Note. Consult IT 34, ex. 9 



s, how ma- 



28. In 9D: 
ny yards t 

30. InlSSjyardfc. 
ay ells English r l " 



LONG MEASURE. 



Long measure is used in measuring distances, or othei 
things, where length is considered without regard to breadth. 
ihe denominations are degrees, leagues, ml-rs, furlongs, 
rods, yards, feet, inches, and barfey-corns. V 
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IT 84. 



SKDTOBtOlr. 



TABLE. 

3 barley-corns, (bar.) make 1 inch, - marked 

12 ineb.es, ----- I foot - - - - 

3 feet, ------ 1 yard, - - - - - 

5J yards, or 10^ feet, - I rod, perch, or pole, 

40 rods, or220 yards, - - 1 furlong, - - - 

8 furlongs, or 320 rods, - 1 mile, - - - - 

8 miles, ----- 1 league, - - - 

60 Be .SL h S,," 69 » i ><*■«. - -■* 

j a great ei ml c , w cin 

i ence of the earth. 



360 Hegrecs, 



. 31. How many barley-corns 
will reach round the globe, it 
being 360 degrees WSJ,, 

Note. To multiply by 2, it 
to take the multiplicand 2 
times ; to multiply by 1, is tt 
take the multiplicand 1 time : 
*a-nmbp>ly by £, is to take the 



Note. The barley-corns be- 
ing divided by 3, and tliat 
quotient by 12, we have 
132105600 feet, which are to 

,, .= ^ .d-., ™^ bereJaced to rods.^JVfe' , " t -' 

multiplicand half a time, lb** «">t easilvdu-- 1 — yJ «»* <M 
is, the half of it. .7*~1™™A*'?r^™^ t \^™ *\ bu . t 



to'rednceV- "^? t 8 aC ?^ 
ota nines, we multiply first by 
me whole number, 69, and to 
the product add half the multi- 
j.\b_j — _Tbus: 
i)360 ^~— ' -- 

69$ 

3240 . 

J80 half of the multiplicand. 

25020 statute miles in 360 de- 
grees. 

S3. How many Inches from 
Boston to the city of Wash- 
ington, it being 4S2 miles ? 

35. How many times will a 
wheel, 16 feet and 6 inches 
m circumference, turn round 
in the distance from Boston 



16£ feet = 33 half feet, i 
rod; and 132105600 feet = 
264211200 half feet, which, 
Utvlrtefl By 33, gives 80QG4OO 

Hence, when the divisor is 
encumbered with a fraction, 
i or £, &c., we may reduce 

the divisor to halves, or fourths, 
jot ™.i reduce the dipd***"" 



34. Iu 80539520 inched, 
how many miles ? 

I. If a wheel, 16 feet 6 
inches In circumference, turn 
round 13800 times in going 
from Boston to Providence, 



Providence, it-being 40 miles ? what is the distance r 
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LAND OR SQUARE MEASURE. 

Square measure is used in measuring land, and any other 
thing, where length ant! breadth are considered. The de- 
nominations are miles, acres, roods,- perches, Tarda, feet and 

IT 35. 8 feet in length make a yard in long measiue; butit 
requires 3 feet in length and 3 feet in breadth to make a yafd 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet in length and 3 feet wide make 2 
times 3, that is, 6 iqnue feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet. This will 
clearly appear from the annexed figure. 

3 feet — 1 yard. 



It is plain, also, that a square foot, 
that is, a square 12 inches in length 
and 12 inches in breadth, most con- 
" te "*-*4i<-|i = 144 square umA**- 



144 square inches =_12_X 12; that is, 1 

19 inches in length and 12 inches > make 1 square foot. 

in breadth .-.-..$ - ■ - 

9 squarefeet=3x3; thatte,9ieeif _ t™™™) 

in length and 3 feet in breadth J * * 'V m y " 

30J square yards = 6J X 5$, or 272$ \ < 1 square rod, 

square feet = 16 J X Ifl£, - _J _ J Bej^or_nale,_ 

40 squarerods, — -.—*—*« - - " - J *ood- 
« roods, or 160 square rods, - - 1 acre. 

640 acres, * 1 square mile. 

Note. Guuter's chain, used in measuring land, is 4 rods 
in length. It consists of 100 links, each link being 7^ 
inches in length ; 25 links make 1 rod, bug measure, ana 
625 square links make 1 square rod. 
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37. In IT acre* 8 roods 12 
rods, how many square feet ? 

Note. In reducing rods 
feet, the multiplier will 
272*. To multiply by £, is to 
take a fourth, part of the mul- 
tiplicand. The principle' is 
the same as shown IT 34, 



39. Reduce 64 squar*.- miles 
o square feet ? 

41. There is a town 6 miles 
square ; how many square 
miles in that town ? how 
many acres? 



HMC. 77 

38. In 776457 square feet, 
how many acres ? 

Note. Here we have 776457 
square feet to be divided by 
272J. Reduce the divisor to 
fourths, that is, to the lowest 
denomination contained in it ; 
then reduce the dividend to 
fouTite, that is, to the same 
denomination, as shown IT 32, 

i. 34. 

40. In 1,784,217,600 square 
feet, how many square miles ? 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in measuring things that 
have length, breadth, and thickness; such as timber, wood, 
stone, bales of goods, &c. The denominations are cords, 
tons, yards, feet, and inches. 

1 IT 36, It has been shown, that a square yard contains 
3X3=9 square feet A cubic yard is 3 feat long, 3 feet 
wide, and 3 feet thick. Were ft 3 feet long, 3 feet wide, 
. nd one foot thick, it would contain 9 cubic feet ; if 2 feet 
Lick, it would contain 2X9 = 18 cubic feet ; and, as it is 
3 feet thick, it does contain 3X9-27 cubic feet. This 
will clearly appear from the 
annexed figure. 

It is plain, also, that a cubic 
i foot, that is, a solid, 12 inches 

j! in length, 12 inches inbrcacJtl], 

* and 12 inches in thickness, 

lj will contain 12 x 12 X 12 = 

i, 1728 solid or cubic ineV;- . 
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1728 solid inches, = 12 X I»X 12 >) , „,, 

that is, 12 inches in length, S make I solid foot 
12 in breadth, 12in thickness, ) 
27 solid feet, := 8 X 3 X 3 - - - - 1 ■on*' J*™- 
40 feet of round timber, or 60 feet I _ j ton or \ otl &, 
of hewn timber, »•-"-) ■ 

128 solid feet, =8X 4 X 4, that i 

is, 8 feet in length, 4 feet in S - - 1 cord of wood, 

width, and 4 feet in height, J 

Note. What is called ft cerdfcnt, in measuring wood, la 

16 solid feet ; that is, 4 feet in lengQ. f 4 feet in width, and 

1 foot in height, and 8 such feet, that is, 3 cord feet make 

44. Id 622080 cubic inched 
how many tons of round tim- 
ber f 

46, In 592 solid feet of 
wood, how many cord feet ? 

48- In 8 cords of wood, how 
many cord feet ? 

60. 2048 solid feet of wood, 
how many cord feet? how 
many cords? 



45. InSTcordfeetofwood, 
how many solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
how many cord feet ? how 
many solid feet? 



WINE MEASURE. 

Wine measure is used in measuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations aie tuns, pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills. 



TABLE, 
- make - - 1 



marked 



pt. 

at 

£ 

hhd. 



4 gills (gi.) - make - - 1 pint, 

2 pints 1 quart, 

4 quarts --_-.. j gallon, - - 

31J gallons 1 Barrel, - - 

63 gallons - 1 hogshead, - 

3 hogsheads - - ... 1 pjp^ - - - ±\ 
a pipes, or 4 hogsheads - 1 tun, - - - - T. 

Note, A gallon, wine measure, contains 231 cubic inches. 

1-. x %x. .-,-«• • 



51. Reduce 12 pipes of wine 1 52. In 12096 pints of >*ine, 
to pints. , how m*ny pipes ? 

63. In 9 P. 1 hhd. 2jT gals. 84. Reduce 39032 gills to 
3 qts. bow many gill^t- 

66. In ft tun of eider, how 
many gallons I 



ALE OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, and 
milk. The denomination's are hogshead, Carrels, gallons, 
quarts, and pints. , 

.; TABtE. _ ■ , 

2 pints (ptfc) T— ■*«$£ - 1 quart,' - marked qt. 

4 quarts - • - 4- _ - 1 gallon, ----- gal. 

36 gallons - - '*- -. 1 barrel, - .- - - - bar. 

64 gal|pns - - - - - 1 hogshead, -. - - - hhd 

Note. _4galIoa,^feer measure, contains 282 cubic inches. 



57. Reduce 4T bar. l&gH> 
of ale to pints. ' 

59. In 29 hhds. of beer, 
how many pints ? 



* 58. In 13680 pints of ale, 
how many barrels ? 

60. Reduce 12528 pints to 
hogsheads. 



DRY MEASURE. 



pry measure is used in measuring all dry goods, such as 
grain, fruit, roots, salt, dftal, &c. The denominations are 
. chaldrons, bushels, pecks, Vjuarta, and pints. 



TABLE. 



2 pints (pts.) make - 1 quart, - marked - qt. 
8 quarts ----- i peek, ----- pk. 
4 pecks ----- l bushel, ----- tu; 
36 bushels - - » _ - - 1 chaldron, - - - - ch. 
Note. A gallon,. dry measure, contains 2684 cubic inches ■ 
A Winchester bushel is 18J inches in diameter, 8 inche* 
deep, and contains 2150J cubic inches. 
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IT 36, S7. 



61. In 75 bushels of wheat, I 62. In 4800 pints, how ma- 
how many pints ? iny bushels ? 

63. Reduce 42 chaldron* of] 64. In 6048 pecks, how m&- 
coals to pecks. [ny chaldrons i 



TIME. 

The denominations of time are years, months, weeks, 
days, hours, minutes, and seconds. 

TABLE. . 

60 seconds (s.) - make • 1 minute, marked m. 

60 minutes ------- 1 hour, - - - - h. 

24 hours ----..-l day, - - - - d. 

7 days ------- 1 week, - - - - w. 

4 weeks ------ I month, - - - - mo - 

13 months, 1 day and 6 hours, ( 1 common, or ( _ 

or 365 days and 6 hours, ) Julian year, J '' 

IT 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, arc numbered as fol- 

January, 1st month, has 31 days. 

February, 2dj - - - 29 

March, 3d, - - - 31 

April, - 4th, 30 Note ^^ 

May, - 5th, - - - 31 ca nLedivid P dby4with- 

June, - 6th, - - - 80 outarevnamder,itiscall- 

July, - 7th, - .- - 31 d , 1 which 

fe&er.S; I '- l 11 FebnJr/L's* days. 

October, , 10th, - - - 31 
November, 11th, - - - 3i» 
December, I2tb, - - - 31 

The number of days in each month may be easily fixed in 
the mind by committing to memory the following lines : 

Thirty days batKSepteB^r, 

April, June, and NovsraheA 

February twenty-eight SJone ; 

All the rest have ihirty^one. 

i Ciooglc. 
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The first seven letters of the alphabet, A, B, C, D, K, F, O, 
are need to maik the several days of the week, and they are 
disposed in such a manner, for every year, that the letter A 
shall stand for the 1st day of January, B for the 2d, &c In 
pursuance of this order, the letter which shall stand for Sun- 
day, in any year, is called the Dominical letter for that year. 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from the following couplet : 

At Dover Dwells George Brown, Esquire, 
Good Carlos Finch And David Fryer. 

These words correspond to the 19 months of the year, anjl 
the first letter in eaah word-marks the day ofjh»-— ■™ r on 

which eaoh corresponding month-cm L »l wfience any other 

" - -- For example, let it be required . 



day may be easilr f«™ 
tofindouwl— J - -- eti 
year 1837, t 



to nnd on wnat day of the week the 4 th day of InlyiWfa; In 
182T, the Dominical l e tter-fe-wni"cb year is G. 



the 



Good 

answer* *<> July i-coascqueotlj', July comes in on a Sunday; 
Wherefore die 4th day of July falls on Wednesday. 

jfote. There are two Dominical letters in leap years, 
one for January and February, and another for the rest of 
the year. . . 



65. Supposing your age to 
ho lSy. 19d. lib. 37m. 

* 45 s., how many seconds old 
are you, allowing 866 days 6 

. hours to the year ? 

-&T. How many minutes from 
the 1st day or January to the 
14th day of August, inclusive- 
ly? 

69. How many minutes from 
the commencement of the war 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th 
1783? ' 



66. Reduce 476047468 m 
conds to years. 



68. Reduce 826440 minutea 
to days. 



70. In 4079160 minutea, 
how many years ? 
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CIRCULAR MEASURE, OR MOTION. 

Circular measure it used in reckoning latitude and longi- 
tude; also in computing the revolution of the earth and 
otter planets round the ran. The denomination! are circle*, 
signs, degrees, minutes, and seconds. ' 

TABLE. 

60 seconds ('') — mB le - I minute. - marked - ' 

60 minutef 1 degree, « 

SO degrees 1 gign, _ . _ . . 

la ngoa, or 360 degrees, - I eireleof the zodiac 



the^fiii ^! 18 "™ d * nOnA * Ui0n * rf la ™*' ™* include* in 
12 particular things - make - I dozen. 

12 dozen 1 £„,„. 

12 gross, or 144 dozen, - - - - l great gross. 

Also, 
20 particular things - make - 1 score. 
6 points make 1 line, < used in measuring the length of 
12 lines - - 1 inch, \ the rods of clock pendulums. 
4 inches - - 1 hand, j ^^J?™' 3 ™ 1 * the__heis*t <■' 
6 feet - - 1 fathom, used m measuring depths at sea. 
112 pounds - — make - - 1 quintal of fish.' 
24 sheets of paper - make - 1 quire. 
20 quires -------1 ream. 



gUPPXSBEEirr TO SEDUCTION. 
QTJBSTIOWS. 

1. What is ^eduction ? 2. Of how many varieties is re- 
duction? 8. What is understood by (liferent deaominaiioaz, 
u of money, weight, measure, &c i 4. How are high de- 
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nominations brought into lower? 5. How axe low denoihi 
nations brought into higher? 6. What ue the denomina- 
tions of Eugliehinoney? 7. Whatistheuseof'froy weighty 

iud what are the denominations ? 8. avoirdupois 

weight ? ■ — — the denominations t 9. What distinction do 
you make between ore** and net- weight ? 10. What dis- 
tinctions do yon make between long, square, and cubic 
.neaanre? 11. What are the denominations in long mea- 
sure > 12. in square measure f 13. in cnbic mea- 
sure ? 14. How do you multiply by J ? 15. When the di- 
visor contains afraction, how do you proceed? 16. How m 
the superficial contents of a square figure found ? IT. How 
is the solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by a cord foot? 20. How many 
such feet make a cord? 21. What are the denominations 

of dry measure ? 22. ■ of wine measure ? 23. of 

time? 24, ——of circular measure? 25. For what is cir- 
cular measure used ? 26. H?w many rods in length is Gun- 
ter's chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile? 28. How 
many square rods in an acre? 29. How many pounds mak< 
1 cwt? 

EXERCISES. 

1. In 4SJS. 4s., bow many dollars? Ans. $154. 

2. In 36 guineas, how many crowns, at 6 s. 7d. each? 

Aii*. 153 crowns, and 9d. 

3. How many rings, each weighing S pwt. 7 gra., may be 
made of 3 lb. 6 oz. 16 pwt 2 grs. of gold ? Ans. 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing over it ? 

Aits. 1893& times. 
6. In 470 boxes of sugar, each 26 lb., how many cwt. ? 
6. In 10 lb. of silver, now many spoons, each weighing 
oi. 10 pwt ? 



7. How many shingles, each covering a space 4 inches 
ine way and 6 inches the other, would it take to cover 1 
square foot ? How many to cover a roof 40 feet long, and 



24feetwide? (&efl26.) Ana. to the hot, 5760 si __. 

8. How many cords of wood in a pile 26 feet long, 4 feet 
wi&>, and 6 feet high ? Am. 4 cords, and 7 cord feet 
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84- iltrmjddiar to kkbooTUur. ff .81'. 

9. There is a room 18 feet in length, 16 feet iu width, 
•nd 8 feet in height ; how many rolla of paper, 2 feet wide, 
and containing II yards in each roll, will it take to cover the 
walla? Am. && 

10. How many cord feet in a load of wood 6j feet long, 
2 feet wide, and feet high i An*. 4^ cord feet 

11. If a ship sail 7 miles an how, how far will she sail 
at that rate, iu 3 w. 4 d. 16 h. ? 

12. A merchant sold 12 Mute, of brandy, at $2*75 a gal- 
lon; how much did each hogshead come to, and to how 
much did the whole amount ? 

18. How much- cloth, at 7s. a yard) may be bought for 
39*?. Is,? 

14. A goldsmith sold a tankard for 10£. 8 s. at the rate 
of 6 a. 4 a. per ounce ; how much did it weigh ? 

16. An ingot of gold weighs 2 lb. 8 oz. 16 pwt ; how 
much is it worth at 3 d. per pwt ? 

16. At $ 0'18 a pound, what will 1 T. 2 cwt 3 qrs. 16 lb. 
of lead come to? 

17. Reduce 14445 ells Flemish to ells English. 

18. There is a house, the, roof of which is 44 j- feet iu 
length, and 20 feet in width, on each of the two sides; if 
8 shingles in width cover one foot in length, how many 
shingles will it take to lay one course on this roof? if 3 
courses make one foot, how many courses will there' be On 
one side of the roof? how many shingles will it take to 
cover one Side ? — — to cover both sides ? 

Ant. 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 54J miles ? 

20. How many seconds of time- Would a person redeem 
" ■"* Tears, by rising each morning £ hour earlier' than he 



10 year 



31. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years? 

22. If 9 candles are made from 1 pound of tallow, how 
many dozen can be made from 24 pounds and 10 ounces? 

23. If one pound of wool make 60 knots of yam, how 
many skeins, of ten knots each, may be spun from 4 pounds 
6 ounce* of wool ? 
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ADDITION 

OF COMPOUND NUMBERa 

IF 38. 1. A boy bought a knife for 9 pence, and a comb 
for 3 pence; how much did he give for both ? An. 1 shilling. 

2. A boy gave 2 a. 6 d. for & elate, and 4 s. 6 d. for a book) 
how much did he give for both ? 

3. Bought one book for 1 s, 6 d-, another lor 3 a. 3 d., an- 
other for 7 d. ; bow much did they all cost ? Am. 4 ». 4 d. 

4. How many gallons are 2 qts. + 3 qtf. -f- 1 qt. ? 

5. How many gallons are 3 qts. -J- 2 qts. -(- 1 qt -+- 3 
qts. 4- 2 qts. f 

C. How many shillings are 2d. + 3d. + 5d. f 6d.-|-7d<? 

7. How many pence are 1 qr. -(- 2 qrs. + 3 qrs. 4- 2 qrs. 
4- 1 qr. ? 

8. How many pounds are 4 a. -f- 1 s. + 15 s. ■■(- 1 b. ? 

9. How many minutes are 30 sec. -f- 45 sec. -\- 20 sec. ? 

10. How many hours aie 40 min. 4- 25 min. |- 6 min.? 

11. How many days are 4 h. + 8 h. 4- 10 h. + 20 h. > 

12. How many yards in length are 1 f. 4- 2 f. 4- 1 f. ? 

13. How many feet are 4 in. + 8 in. -j- 10 in. -f- 2 in. 
4- 1 in. ? 

14. How much is the amount of 1 yd. 2 ft. 6 in, -f- 2yds. 
lft. Sin.? 

15. What is the amount of 2s. 8 d. 4-4 s. 3(1.4-73. 8d-? 

16. A man has two bottles, which he wishes to fill with 
wine ; one will contain 2 gat. 3 qts. 1 pt., and the other 3 
qts. ; how much wine can he put in them ? 

17. A man bought a horse for 15 £ . 14 «- 6 d., a pair of 
oxen for 20£. 2s. 8d.,and a cow for 6£. 6s.4d.; what 
did he pay for all ? 

When the numbers are large, it will be most convenient 
to write them down, placing those of the same kind, or de- 
nomination, directly under each other, and, beginning with 
those of the least value, to add up each kind separately. 

operation. Iq this example, adding np the 

lit /< b" column of pence, we find the amount 
«X 1 to be IB pence, which being = Is. 

™j ■ 8 6 d., it is plain, that we may write 
8 8 4 down the 6 d. under the column of 
ft» 41 a « pence, and reserve the la. lobe add- 
"' ... ed in with the other shillings. . 
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86 iDDrrioN- or coupoiriro ntribuBmt. tf &S 

Next, adding up the column of shillings, together with 
the 1 b. which we reserved, we find the amount to be U a. 
= l£. 3s. Setting the 3s. wider its etm column, we add 
the 1£. with the othrr povuids, and, finding the amount to be 
41 £ ., we write it down, and the work is done. 

Am. 41J3. 3s. 6d. 

Note. It will be recollected, that, to reduce & lower into 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
In addition, this is usually ealled carrying for that number : 
thus, between pence and shillings, we carry for 13, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
BnLE for the Addition of Compound Nambers ; 

I. Write the numbers to be added so that those of the 
same denomination may stand directly under each other. 

II. Add together the number? in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination. 
Proceed in thin manner with all the denominations, till yon 
come to the last, whose amount is written aa in simple num- 

Proif. The same as in addition of simple nambers, 
EXAMPLES FOB PRACTICE. 



45 11 s a 
16 7 4 

538 10 1 1 


72 9 6£ 
IS 6 104 
36 16 6J 


183 

8 


19 
17 
15 


4 
10 

4 






lb. ax. tnet. gr 

36 7 10- 11 
42 6 9 13 
81 7 16 16 


Tboy Wbight. 

ox. fat. gr. 

6 14 9 

8 6 16 
3 11 10 


3 


13 
7 


18 
16 

4 



Bought a silver tankard, weighing 9 lb. 3 oz., a silver 
cup, weighing 3 oz. 10 pwL, and a silver thimble, weighing 
2 pwt 13 gra. ; what was the weight of the whole r 
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addition of compound 1tommbi. 
Atoirmjfois Weight. 



14 11 1 16 5 10 
25 2 11 9 15 
7 18 25 11 9 



•ML 




a 


«. 


dr. 


16 


a 


in 


« 


14 




2 


16 


K 


12 






22 


11 


10 





A man bought 5 loads of hay, weighing as follows, viz. 
23 cwt. (=1T,3 cwL) 2 qre. 171b. ; 21 cwt 1 qr. 16 lb. ; 
19 cwt qr. 24 lb.; 24 cwt 3qrs.; 11 cwt. Oqr. lib.; 
bow many tons in the whole ? 

Cloth Measure. 



ydt. jr. (». 
36 1 2 
41 3 3 

65 3 1 


four pif 


E. H. gr. no. 
41 1 2 
18 2 3 
67 1 






There are 


ices of cloth, i>u 



There are four pieces of cloth, 'Ai-V measure as follows, 
viz. 36 yds. t qrs. 1 na. ; 18 yda. 1 qr. 2 -tow. .. ^ ..Aj. s ™ 
3 ea. j 12 yds. qr. 2 na. J how many yards in tbt> -.hole ? 



Long Measure. 

Dtg. *L fur. r. fi. i«. har. 

59 46 6 29 15 10 2 

216 39 1 36 14 6 1 

678 53 7 24 9 8 1 



Land ok Square Measure. 

Pol ft. t». A- rood pol. ft. in. 

36 179 137 56 3 37 245 228 

ID 248 119 29 1 28 93 25 

12 96 75 416 2 31 128 119 
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88 ADDITION Or COMPOUND 

There are 8 field*, which measure as follows, viz. 1TA. 
3r. 16 p.; 28 A. 5 r. 18 p.; 11 A. Or. 25 p.; how much 
land in the three fields ? -* 

Solid ok Cubic Measure. 



39 86 1229 



Wiki Measore. 

Hhd. gal. qti. ptt. Tun. hid. gal. qti. 

51 83 1 1 37 2 37 2 

27 39 8 19 1 69 1 



vdt 


fl 


tn. 


cords 




7B 


22 


1412 


37 


119 


» 


M 


195 


9 


11(1 


3 


19 


1091 


48 


127 









9 13 a l 



28 2 



lereh'ant bought two p*-* 8 '<& brandy, 
u viz. 70 gaL-»-f* ; "; 6T B»*- 1 qt i ho " 

of 63 i~ ! - coc b, in the whole f 



A merchant 
follows, 
beads, of 63 



ontulniog ai 
i many bog* 



Drt Measure:. 



V. f». io. A i. m. : 

ST 11 3 6 23 55 11 

84 9 2 16 42 18 

33 6 5 5 18 5 
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SUBTBAOCTOK OF OOMPOUDD 



OF COMPOUND NUMBERS. 

» 4ft. 1. A boy bought a knife for 9 cents, and sold it 
for 17 cents ; how much did he gain by Ihe bargain ? 

2. Aboy bought a slate for 2 a. 6 d., and a book for 3 a. 6 d. ; 
how much more was the cost of the book than of the ilate ? 

8. A boy owed his playmate 2 s, ; he paid him 1 s. 6 d. ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 il, the 
price of the other 3 s. 3 d. j what was the difference of their 
Costs? _ 

6. A buy lent 5 s. 3 d. j he received in payment 2 s. 6 i; 
now mueh was then due ? 

6. A men has a bottle of wine containing 2 gallons and 8 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. r 
4gaL — lqt? 4 gal..— I gal. 1 qt ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 gal, — 2 gaj, 3 qts. f 4 gal. 1 qt 

— 1 gal 3 qts. ? 

8. How much is 1 ft. — (less) 6 in. ? 1 ft. - S in. > 6 ft. 
Sin. — lft. 6 in. ? 7ft. 8 in. — 4ft. 2in.? 7ft. 8 in.— 5ft. 
10 in.? 

9. What is the difference between 4£. 6 s. and \£ . 8 s. ? 

10. How much is 3£.— (less) Is.? Z£. — 3 s. ? 34. 

— 3s.? 3£. — 15 s.? 3£. 4 s. — 2£. 6 s.? 10J2.4*. — 
6J3.8. s? 

11. A nan bought a horse for 30£. 4 s. 8d., and a cow 
for 5J3 . 14 s. 6 d. ; what is the difference of their costs ? 

operation. As the two numbers are large, 

xc«.«j on *a a it will be convenient to write 
*S£Li I i! t * em down > *•» lw "Oder the 
StfraW, 5 U 6 greater, pence under pence, shil- 
Ant. 24- 10 2 lings under shillings, &c. We 
may now take 6 d. from 8d., and 
there will remain 2 d. Proceeding to the shillings, we can- 
not take 14 s. from 4 s., but we maytorrow, as in simple num- 
bers, 1 from the pounds, = 20 s., which joined to the 4s. 
makes 24s., from which taking 14 s. leaves 10 s., which we 
set down. We must now cany 1 to the 5£., making 6£, 
which taken from 30£. leaves 24£., and the work is done. 
Note. The most convenient way in borrowing is,, to ' mV - 
H- 



N nmrsAOTioM or compound numbers. V 89. 

tract the subtrahend from the figure borrowed, and add the 
difference to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 
in the form of a Rvle'Jot the Sttbtractiim of Compound JVion- 
tent 

I. Write down the sums or quantities, ths less under the 
greater, placing those numbers which are of the same de- 
nomination directly under each other. 

II. Beginning with the least denomination, lake succes- 
sively the lower number in each denomination from the up- 
per, and write the remainder underneath, as in subtraction 
of simple numbers. 

III. If the lower number of any denomination be greater 
than the upper, borrow as many units as make oat of the 
next higher denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 
bering always to add 1 to the next higher denomination for 
that which you borrowed. 

Proof. Add the remainder and the subtrahend together,, 
as in subtraction of simple numbers ; if the work be right, 
the amount will be equal to the minueud. 

EXAMPLES FOR PRACTICE. 

1. A merchant sold goods to the amount of 136 £. 7 s. 6£d,, 
and received in payment 50£. 10 s. 4}d; how much re- 
mained due ? Am. S5.fi. I7g. lfd. 

2. A man bought a farm for 1256£. 10 s., and, in selling 
it, lost 87 £ . 10 s. 6 d. ; how much did he sell it for ? 

Ana. 1168 J6. I9s. 6 d- 
8. A man bought a horse for 27 £ . and a pair of oxen for 

19 £. 12 s. 8£d. ; how much was the horse valued more than 

die oxen ? 
4- A merchant drew from a hogshead of molasses, at one 

time, 13 gal. 3qts.-; at another time, 5 gal. 2 qts. 1 pt. ; 

what quantity was there left ? Am. 43 gal. 2 qts. 1 pt. 

5. A pipe of brandy, containing 116 gal. sprang a leak, 
when it was found only 97 gal. 3 qts. 1 pt remained in the 
cask ; how much was the leakage ? 

6. There was a silver tankard which weighed 3 lb. 4oz. ; 
the lid alone weighed 5 oz. 7 pwt, 13 grs. ; how much did 
the tankard weigh without the lid ? 



. IT 39. mm*uc«icar or cetttauBiy.wvwta». tt 

7. From 15lb. 2oz. 5 pwt. take 9c*. 8 pwt. tOgrt. 

8. Bought a hogshead of sugar, weighing 9 cwt. 2 qrs. 
17fb.; sold at three several times as follows, viz. 2 cwt, 1 q*. 
11 lb. 6 or.; 2qrs. 181b. 10 oz. ; 28 lb. 6oz.; what was the 
weight of sugar which remained untold ? 

Jn*. 6 cwt. 1 qr. 17 lb. 11 oz. 

9. Bought a piece of hlack broadcloth, containing 36 yds. 
2 ors. ; two pieces of blue, one containing' 10 yds. 3qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; bow much more was 
there of the black than of the blue ? 

10. From 28 miles, 5 fur. 16 r. take 15 m. G fur. 26 r. 12 ft. 

11. A farmer has two mowing fields; one containing 19 
acres 6 roods; the other, 14 acres 3 roods: he has two 
pastures also; one containing 26 A. 2 r. 27 p. ; the other, 
45 A. 6 r. 33 p. : how much more, has he of pasture than of 
mowing? 

12. From 64 A. 2r. lip. 29 ft tskeM A. Sr.34p. 132 ft. 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet; at another time, 5 cords 1 
cord feet ; what was the quantity of wood left ? 

14. How many days, hours and minutes of any year will 
he future time On the 4th day of July, 20 minutes past 3 
o'clock, P. ML? Am. 180 days, 8 hours, 40 minutes. 

15. On the same day, hour and minute of July, given in 
the above example, what will be the difference between the 
past and future time of that month ? 

16. A note, bearing date Dec. 28th, 1836, was paid Jan. 
2d, 1827 ; how long"was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number, the months according to their order. (IT 37.) 

OPfeftATIGN. ■ ' 

. j, < 1887. lstm. 2d day. Note. In casting in- 

A - w " 1 1826. 12vv 28 w. terest, each month is 

Am, ~^0 . 4 days. reckoned 30 days. 

17. A note, bearing date Oct. 20th, 1823, was paid April 
25th, 1825 ; how long was the note at interest ? 

18. What is the difference of time from Sept 29, 1816, t« 
April 2d,1319? . Am. 3v.6m.Sd. 

19. London is 51" 32', and Boston 42° 23' N. latitude ; 
what is the difference of latitude between the two places? 

Am. W 
, .Cooglc 



93 ammucnow of compotbd xuiama*. TT 40. 

20. Boston ia 71" 8', and the city of Washington la IT 
4tV W. longitude ; what is the difference of longitude be- 
tween the two places ? Am. 6* 40', 
SI. The island of Cuba lies between 74° and 86° W. lon- 
gitude ; how many degrees in longitude does it extend ? 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what wilt be the hour at the 
most westerly extremity, the difference in longitude be- 
ing ll e ? 

Note. The circumference of the earth being 360", and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15° of motion in 1 hour of time ; consequently, 
1° of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 
• From these premises it follows, that, when there is a~ dif- 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15", die difference in time 
will be I hour, the place easterly having the time of the day 
1 hour earlier than the place westerly, which must be par 
ticularly regarded. 

If the difference in longitude be 1% the difference in time 
will be 4 minutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

11° Hence, when it is 12 o'clock at the 

4 most easterly extremity of die island, 

~ . it will be 16 minutes psst 11 o'clock 

44 nunttfet. ^ (jj e m0Bt weg tem extremity. 

2. Boston being 6 s 40' E. longitude from the city of 
Washington, when it is 3 o'clock at the city of Washington, 
what is the hour at Boston ? 

Am. 2S minutes 40 seconds past 3 o'clock. 

3. Massachusetts being about 72°, and the Sandwich 
Islands about l«5 ft W. longitude, when it is 28 minutes past 
6 o'clock, A. M. at the Sandwich Islands, what will be the 
hour in Massachusetts t An*. 12 o'clock at noon. 



V 41. - MtHUPPLMAIlOW OF COMPOyMD 



MULTIPLICATION fit DIVISION 

OF COMPOUND NUMBERS. 

IT 41. 1. A man bought 2 yards of cloth, at 1 s. 6d. per 
yard; what was the cost ? 

2. If 2 yards of cloth cost 8 shillings, what is that per 

8. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whole I 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain f 

6. A man has fire bottles, each containing 2 gal. 1 qt. 1 pt. ; 
how much wine do they all contain ? 

6. A man has 1 1 gal. 3 <]ts. 1 pt of wine, which he would 
divide equally into five bottles ; how mnch must he put into 
each bottle ? 

7. How many shillings are 3 tlmesad.? 3x9d.? 

3xl0d.? 4X?d.? 7X6d.? 10 X 

9d.? . -2 X 3qra.? 5 X2qre.? 

8. How much is one third of 2 shillings ? £ of 2 s. 

3d.? Aof2s. 6d.? $of2s. 4d.? iofSs. 

6-A.? ,^of7s. 6d. I Jofljd.? — .jof2id.? 

8. At l£. 5 s. 8£ d. perl 10. If 6" yards of cloth cost 
yard, what will 6 yards of \T£. 14 s. 4£d., what is the 
cloth cost? " Iprioe pet yard i 

Here, as the numbers are large, it will be most convenient 
to write them down before multiplying and dividing. 

OPERATION. 



OPERATION. 

£. t.d.qr. 

15 8 3 price of 1 yard. 
6 Tmrnoer of yards. 
Ann. 7 14 4 2 cost ofdyards. 
6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over; we set 
down the 2 qrs.; then, 6 tiroes 
8 d. are 48 d., and 4 to carry 
makes 52 d. = 4 s. and 4 d. 
over, which we write down 
again, 6 times 6 s. are 30 i 



£. > 
6 )7 14 4 ~2 co$t o/6 yards. 

1 8 8 3 price of 1 yard. 

Proceeding after the man- 
ner of short division, G is con- 
tained in7£. 1 time, and 1 JB . 
over ; we write down the 
quotient, and reduce the re- 
mainder (1JS.) to shillings, 
(20 a.,) which, with the gives 
shillings, (14s.,) make 34s.; 

Goode 



Mtn.TIPUCA.TION ASP DrviSIOBf 



1T41. 



and 4 to carry nuke* 34: 
1st. and 14*. over; 6 times 
\£. are 6£., and 1 to carry 
makes 7 £ ., which we write 
down, and it is plain, that the 
united products arising from 
the several denominations is 
the real product arising from 
the whole compound number. 



11. Multiply 3£. 4 k. 6 d. 
by 7. 

13. What will be the cost 
of 5 pairs of shoes at 10 s. 6d. 
i pur? 

15. In S barrels of wheat, 
each containing 2 hu. 3 pks. 
8 qts., how many bushels 

IT. How many yards of 
cloth will be required for 9 
coats, allowing 4 yds. 1 qr. 
3 na. to each? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pt. ~ 
gills, how many gallons I 

21. What will be the 
weight of 8 silver cups, each 
weighing 6 02. 12 pwL 17 
gn.t 

23. How much sugar in 12 
hogsheads, each containing 
8cwL 3 qrs. 21 lb.? 

25. In 16 loads of hay, each 
weighing 1 T. 3 cwt'a qrs., 
how many tons ? 



6 in 34 s. goes 5 times, and 4 s. 
over ; 4 s. reduced to pence 
~ 48 d., which, with the 
given pence, (4 d.,) make 52 
d. ; 6 in 52 d. goes 8 times, and 
4 d. over ; 4 d. = 16 qrs., 
which, with the given qrs. 
(3) — 18 qrs. ; 6 in IS on. goes 
3 times ; and it is plain, that 
the united quotients arising 
from the seven) denomina- 
tions, is the real quotieat aris- 
ing from the whole compound 
number. 

12. Divide 22*. lis. 6 d. 
by 7. 

14. At2£. 12s. 6 d.forS 
pairs of shoes, what is that a 

16. If 14 bu. 2 pks. 6 qts.' 
of wheat be equally divided 
into 5 barrels, how many - 
bushels will each contain ? ■ 

15. If 9 coats contain SB 
yds. 3 qrs. 3na., what doe* 1 
coat contain ? 

20. If 5 gal. 1 gill of wine 
be divided equally into 7 bot- 
tles, how much will each con- 
in? 

22. If S silver cups weigh 
3 lb. 9 oz. 1 pwt 16 grs., what 
is the weight of each ? 

24. If 119cwt. lqr. of su- 
gar be divided into 12 hogs- 
heads, how much will each 
hogshead contain? 

36. If 15 teams be loaded 

1th 17T. I2cwt- 2qrs. of 

hay, how much is thai to each 
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men A* multiplier, or din 
of multiplying and dividing i 
composite numbers ; in that ci 
ttmftmewt parti, or factors, as 

Thus 16, in the example 
above, is a composite number 
produced by the multiplica- 
tion of 3 and 5, (3 X 6 = 
J5.) We may, therefore, 
■multiply 1 T. 3 cwt. Sqrs. by 
one of th*ae component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (V 11.) 

OPERATION. 

T. cm.fr. 
18 3 

3 one of the factor*. 



I It I 

6 the other factor. 



7 12 2 the ameer. 

27. What will 24 barrels 

of floor cost, at 2£. 12s. 4d. 



Note. 6, 7, and 2, 
lorsofll2. 

31. How much brandy ii 
84 pipes, each containing 111 

gal. 2qts. lpt. 3g.? 



33. What will 139 yards of 
cloth cost, at 3 J3. 6 s. 5 " 
per yard ? 

139 is not a composite 
her. We may, however, de- 
compose this number thus, 
139^ 100 -f- 3© -f- 9^ 

We may now multiply the 



tor, ticetdt 12, the operations 
xe not bo easy, unless they be 
ise, we may make use of the 
was done in simple numbers. 
15 being a composite num- 
ber, and 3 and 5 its compo- 
nent parts, or factors, we may 
divide 17 T. 12cwf.2qrs. by 
-— : of these component parts, 
factors, and the quotient 
thence arising by the other, 
which will give the true 
answer, as already taught, 
(IT 20.) 

OPERATION. 
T. act. or. 

factor, 3 ) 17 12 2 



7n«orter/icrtr,5)5 IT 2 



28. Bought 24 barrels of 

flour for 62 £ . 16 s. ; how 

much was that per barrel ? 

30. If 1 cwt. of sugar cost 

£.7s. 8 d., what is that per 

n>.? 

32. Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt l pt. ; horr much in a 
pipe? 

Bought 139 yards of 
far 461£. lis. lid.; 
wbftt was that per yard ? 

Wbca, the divisor is such a 
number as, cannot be produced 
by the multiplication of small 
numbers, the better way is to 
divide after the manner of 



of JjM. 

di'Both 
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priee of t yard by 10, which 
will give the price of 10 yards, 
and this product again by 10, 
which will give the price of 
HWyards. 

We may then multiply the 
price of 10 yards by 3, which 
will give the price of 80 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, ana these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
yards ; thus : 

£. t. i. 

8 6 5 price of 1 yd". 



33 4 3 price of 10 yds. 



832 1 8 price of 100 yds. 
99 12 6 price of 30 yds. 
29 17 9 price of 9 yds. 



461 11 11 price of 139 y,h. 
Note. In multiplying the 
price of 10 yards (33£. 4 s. 
3 d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yard (3£. 6 s. 
5 d, ) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but mar be carried in the 



long division, seating down 
the work of dividing and ns- 
' -ag in manner as foV- I 



139) 461 11 11 (BJB. 



69S (Sd. 
695 

The divisor, 139, is con- 
tained in 461 £. 3 times, 
(3£.,) and a remainder of 
44£., which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings. (11 s.,) 
making 891 s., iu which the 
divisor is contained 6 times 
(6 s.,) and a remainder of 
57 s., which must be reduced 
to peuce, multiplying it by 13, 
and bringing in the given 
pence, (11 d.,) together mak- 
ing 695 d., in which the di- 
visor - is contained 5 times, 
(5 d.,) and no remainder. 

The several quotients, 8JE, 
6 s., 5 d., evidently make the 



or coMrouirs iriiMHtBi. 



e foregoing examples may now be pro. 



Hut E for the Multiplication of 
Compound Numbers. 
I. When the multiplier does 
not exceed 12, multiply suc- 
cessively the numbers of each 
denomination, beginning with 
the least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
' numbers, setting down the 
whole product of the highest 
denomination. 



II. If the multiplier exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of the component parts, 
that product by another, fflid 
bo on, if the component parts 
be more than two ; the last 
product will be the product re- 
quired. 

III. When the multiplier 
exceeds 12, and is not a com' 
poeite, multiply first by 10, 
and this product by 10, which 
will give the productforlOO; 
and if the hundreds in the mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
number of hundreds; for the 
lent, multiply the product of 
10 by the number of tens ; for 
the unite, multiply the muifi- 
ylicand; and these several pro- 
ducts will be the product re- 
quired. 



Rule /or the Division of Com- 
pound Numbers. 

I. When the divisor does 
not exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination, un- 
der which write toe quotient, 
and, if there be** remainder, 
reduce it to the nest less de- 
nomination, adding thereto the 
number given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations, 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a composite, we may di- 
vide first by one of tke com- 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work of di- 
viding and reducing. 
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EXAMPLES FOB PRACTICE. 



1. What Will 369 yards of 
cloth cost, at 4 s. 7$ d. per 
yard? 

3. In 241 barrels of flour, 
each containing 1 cwt. 3 qr. 
9 lb. | how many cwt ? 

5. How many bushels of 
wheat in ^5 bags, each con- 
taining 2 bib 3 pks. ? 
5X9*5 = 135. 

7. What will 35 cwt. of to- 
bacco cost, at 3 s. 10* d. per 
lb.? 

9. If 14 men build 12 roda 
6 feet of wall in one day, how 
many rods will they build in 
7Jdays? 



2. Bought 359 yards of cloth 
forS3JB.0a.4$d.; whatwas 
that fcyard ? 

4. If 441 cwt 13 lb. of flow 
be contained in 241 barrels) 
how much in a barrel ? 

6. If 371 bo. 1 pic of .wheat 
be divided equally into 136 
bags, how much mil each hag 
contain? 

5. At 759 £. 10 s. for 35 * 
cwt. of tobacco, what is that 
per lb. ? 

10. If 14 men build 93 rads 
12 feet of stone wall in 7J 
days, how much is that per 
day? 



IT 4a, 1. At 10s. per yard, what will 17849 yards of 
cloth cost? 

JWjIc. Operations in multiplication of pounds, shilling)', 
pence, or of any compound numbers, may be facilitated by 
taking aliquot parts of a higher denomination, as already ex- 

?lained in "Practice" of Federal Money, V 29, ex. 10. 
'hus, in this last example, the price 10 s. = } of a pound ; 
therefore, J of the number of yards will be the cost in 
pounds. ii£i£ sb 8924 £ . 10 S. Aas. 

2. What cost 34048 yards of cloth, at 10s. or }£. per 

yard? at 5s. ~\£. per yard? at4s.= T J2. 

per yard ? at 3 a. 4 d. = £ & . per yard ? at 2 s. 

= -&£. per yard? Aas. to last, 3464 £ . 16 s. 

3. What cost 7430 pounds of sugar, at 6 d. = J s. per lb ? 

at 4 d. = i b. per lb. ? at 3 d. = ± a. per 

Vj.? at 2 3. = ^ s. per lb.? at l$d. = $6. 



F er 



b.r 



Ans. to the last, i^m s. = 928 s. 9 d. = 46 £ . 8 1. 9 d. 
4. At $ I8'75 per cwt, wHat will 2 qra. = J cwt cost ? 

what will 1 qr. = i cwt cost? — — what will 16 lb. 

= T cwt cost ? what will 14 lbs. as } cwt cost ? ■ 

what will 8 lbs. = ^ cwt cost? Ana. totkelast,$ I'339- 
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5. What cost 340 yards of clotli, at ]2i. 6d. peryard? 
13 s. 6 d. — 10 s. (= i £ .) and 2 s. 6 d. (•-= J £ .) ; there-. 
fore, 

i)i)340 

170£. = coat it 10c per yard. 

42 £. 10s, = at 2s.6tL per yard 
An*. 213 £ 10 s. -■ at 12 a. 6 d. peryard. 

Or, 
10s. = jJS.) 340 Jjf 

2 s. 6 d. -n I of 10 s. ) 170 £ . at 1 s. j*& yard. 

42 £. 10 s. at 2s.;(fd. per yard. 



Am- 212 JS. 10g.atI2s.6d.peT yard. 



K - 



SUPPLEMENT TO TECS AHITHBESTTO OF 

oobkpotjntj mncssuk 

QUESTIONS. 

1. What distinction do you make between simple and 
compound numbers ? (IT 26.) 2. What is the rule for addi- 
tion of compound numbers ? 3. — for subtraction of,&c. ? 
4. There are three conditions in the rule given for multi- 
plication of compound numbers; what are they, and the 
methods of procedure under each? 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed ? 7. How is the distance of time from one 
fate to another found ? 8. How many degrees does the 
earth revolve from west to cast in 1 hour? 9. In what 
time dees it revolve 1° ? Where ia the time or hour of the ■ 
day earlier — at the place most easterly or most westerly ? 
10. The difference in longitude between two places being 
known, howis the difference in time calculated ? 11. How 
may operations, in the multiplication of compound num- 
bers, be facilitated ? 12. What are some of the aliquot parts 

oflJS,? ofls,? oflcwt.? 13. Whatiathjs 

manner of operating usually called ? 
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SUPPI/BMZNT TO COMPOUND WUMBEHS. fl 42. 



EXERCISES. 

1. A gentleman U possessed of 1 J dozen of silver moon*, 
each weighing 3 oz. fipwt; 2doz. of teaspoons, each weigh- 
ing ISpwt. 14 gr. ; S silver cans, each 9oz. 7pwL; 3 silver 
tankards, each 31 oz. ISpwt. ; and 6 silver porringers, each 
11 oz. 18pwt ; what is the weight of the whole ? 

- • Ant. 18 ib. 4 02. SpwL 

Note, Let the papil be required to reverse and prove the 
following esjtpples : 

2. AnEnglish guinea should weigh fipwt. 6 gr. ; a piece 
of gold weighs S pwt 17 gr. ; how mnch is that short of the 
weight of a guinea ? 

3. What is the weight of 6 chests of tea, each weighing 
3cwt2qrs. 91b.? 

4. In 35 pieces of cloth, each measuring 27 yards, how 
many ytrds ? 

6. How much brandy in 9 casks, each containing 4G gal; 
3 qts. 1 pt ? 

6. If 31r,wt. 2qrs. 20 Ib. of sugar be distributed equally 
into 4 casks, how much will each contain ? 

7. At 4£ cUper lb., wfaat costs lewtdf rice r .-— ■2ewt-r r 
- — 3 cwt. ? 

AW. The pupil will recollect, that 6, 7 and 2 are fac- 
tors of 1 12, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18*3. 18 s. 4d., what is mat 
per ewt ? what is it per Ib. ? 

9. What will 9± Cwt. of copper cost at 5 s. 9 d. per lb. ? 

10. If 6*cwt of chocolate cost 72 £,. 16s., what is that, 
per lb. P 

11. What cost 456 bushels of potatoes, at 2 s. 6 d. per . 
. bushel ? 

'Note. 2 s. 6d. is£of 1 £,. (See IT 42.) 

12. What cost 86 yards of broadcloth, at 15 s. per yard ? 
Note. Consult H 42, ex. 5. 

13. What cost 7846 pounds of tea, at 7 s. 6 d. per Ib. r 
■tl4s.per.lb.? ■• si 18*. 4 d.? 

14. At $94*25 per cwt., what will be the cost of Sqrs. 

oftea? — ofSqrs.? of 14 lbs.? of211bs.? 

-- — ofieibs.? — ~of241bs.? 

Note. Consult IT 42, ex. 4 and.fi. 
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15. What will be the cost of 2 pks. and 4 qts. of wheat, 
at $ 1'50 per bushel ? 

16. Supposing a meteor to appear so high in the heaven* 
as to be visible at Boston, 71° 3', at the city of Washington, 
77° 43', and at the Sandwich .Islands, 155° W. longitude, 
and that its appearance at the city of Washington be at 7 
minutes past 9 o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ? r / { V F 

'__ _/ ^ 4 . 

TRACTIONS- 

IT 43. We have seen, (V 17,) that numbers expressing 
whole things are called integers, or whole numbers'; but that, 
in division, it is often necessary to divide or break a whole 
thing into parts, and that these parts are called factions, or 
broken numbers. 

It will be recollected, (U 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, the parts or fractions are cull- 
ed thirds; when into four parts, fourths; when into six parts, 
sixths; that is, the fraction takes its name or denomination from 
the mattber of parts, into which the unit is divided. Thus, 
if the unit be divided into 16 parts, the parts are called six- 
teenths, and 5 of these parts would be 5 sixteenths, expressed 
thus, tV The number below the short line, (16,) as before 
taught, (11 17,) is called the denominator, because it gives 
the name or denomination to the parts ; (he number above 
the line is called the numerator, because it manners the parts. ■ 

The denominator shows how many parts it takes to make, 
a unit or whole thing; the numerator shows how many of 
these parts are expressed by the fraction. 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed ? ■ 2 parts ? 3 parts ? 

— — 4 parts ? 5 parts i how many parts make unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will be his fraction ? 
what fraction or part of the pie will be left ? 

It is important to bear in mind, that fractions arise from 
division, (IT 17,) and that the numerator may be considered a 
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dwtdeod, and the denominator a divisor, tad the Mine of the 
fraction is the quotient ; thus, A is the quotient of 1 (the 
numerator) Am ded by 2, (the denominator ;) J is the quo- 
tient arising from ] divided by 4, and J is 3 times as much, 
that is, 3 divided by 4 ; thus, one fourth part of 3 is the 
same as 3 fourths, of 1. 

Hence, iu all cases, a fraction is always expressed by the 
sign af division. 

3. If 4 oranges be equally divided among 6 boys, what 
part of an orange is each boy's share ? 

A sixth part of 1 orange is £, and a sixth part of 4 oranges 
is 4 such pieces, s £■ jI™. $ of an orange. 

4. If 8 apples be equally divided among S boys, what part 
of an apple is each boy's share? if 4 apples, what? if 2 
apples, WW? if 5 apples, whatf 

5. What is the quotient ofl divided by 3? of2bv3? 

0flby4? of2by4? of3by4? of5 

by7? — e_of6by8? of4by5? of2byl4? 

6. What part of an orange is a third part of 2 oranges ? 

— — one fourth of 2 oranges ? £ of 3 oranges? 

iof3oranges? — — $of4? *of2? . $of6? 

|of3? — — Jof2? 

A Proper Fraction. Since the denominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain, 
that, when Ihe nmnerator is hs& than the denominator, the 
fraction is less than a unit, or whole thing ; it is then called a 
proper fraction. Thus, £, $, &c. are proper fractions. 

An Improper Fraction. When the numerator equals or es- 
coeds the denominator, the friction equals or exceeds unity, or 
1, and is then called an improper fraction. Thus, f, %, f, 4f*> 
are improper fractions. 

A Mixed Number, as already shown, is one composed of a 
whole number and a fraction. Thus, 14J, 13}, &c are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, lo James 6 pieces, 
to Mary 7 pieces, and to Nancy 9 pieces ; what was each 
one's fraction ? 

Was James's fraction proper, or improper? Whyr 1 
Was Nancy's fraction proper, or improper ? Why > 



To change an hnpmper fraction to.a whole or mixed number* 
IT WL It is evident, that every improper fraction must 
contain one or more whole ones, or integers. 

1. How many whole apples are there in 4 halves (j) of 

nnapple? inf? in* 7 in4£? in 

^-? — -in*£? in-ijni -inaf±? 

2. How many yards in f of a yard ? inf. of ayard? 

in|? in|? in^f-t ■ in-V-f in 

A£} m ^? fay; i n y? 

3. How many bushels in 8 pecks ? that is, in Jofabuehel? 

inY? fry? i„^? in^? -■ — in 

ina? in-y.? 

This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an impro- 
per fraction to a whole or mixed number. 

4. If I give 27 children £ of an orange each, how many " 
oranges will it take ? It will take ^ ; and it is evident, that 
OPERATION dividingthe numerator, 27, (= the num- 

A\a-j berof parts contained in the fraction,) by 

the denominator, 4, (— the number of 

Ant. 6 J oranges. parts in 1 orange,) will give the number . 
of whole oranges. 
Hence, To reduce an improper fraction to a whole or mixed 
number, — Role : Divide the numerator by the denominator ■ 
the quotient will be the whole or mixed^iamber. 

EXAMPLES FOB PRACTICE. 

5. A man, spending £ of a dollar a day, ia 83 days would 

spend ^ of a dollar ; how many dollars would that be.? 

, Am. $I3& 

6. In 'i ' t of an hour, how many whole hours ? 

The 60tn part of an hour is 1 minute: therefore the ques- 
tion is evidently the same as if it had been, In 1417 minutes, 
how many hours ? Ana. 23 JJ hours 

7. In £-fp of a shilling, how many units or shillings ? 

Arts. 730 & shillings 

8. Reduce , -Js-JJ Jl to a whole or mixed number. 

9. Reduce 4$, 3$$-, fH, tftg/VfiS to whole or mix 
cd numbers. 
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■ -3\f*ediie*ik:whole or mixed number to an improper fraction, 
)Ki!Bh4fcii -We have seen, that an improper fraction may be 
changed to a whole or mixed number ; and it is evident, 
that, by reversing the operation, a whole or mixed number 
may be changed to the form of an improper fraction. 

1. In 2 whole apples, how many halves of an apple ? Ant. 4 
halves; that is, £. In 3 apples, how many halves? in 4 
apples f in 6 apples ? in 10 apples f in 24 ? in 60 ? in 
170? in 492? 

2. Reduce 2 yards to thirds. Ant. f. Reduce 2} yards to 

thirds. Ans. tj. Reduce 3 yards to thirds. . 3£ yards. 

3 j yards. 5 yards. 5$ yards. 6} 

' 3. Reduce 2 bushels to fourths. 2Jbu. 6 bushels. 

6£ bushels. 7£ bushels. 25£ bushels. 

4- Id 16-jAj dollars, how many ^ of a dollar? 

■fjmake 1 dollar: if, therefore, we multiply 16 by 12, that 
is, multiply the whole number by the denominator, the product 
will be the number of 12ths in 16 dollars i 16 x 12 — 192, 
and this, increased by the numeiator of the fraction, (5,) evi- 
dently gives the whole number of 12ths ; that is, -^ of a 
dollar, Answer. 



• 192 = 12ths in 16 dollars, or the whole number. 
5 — 12ths contained in the fraction. 

197 = -1^, the mmaet. 
Hence, To reduce a mixed number to em improper fraction, — 
RuLe : Multiply the whole number by the denominator of 
the .fraction, to the product add the numerator, and write 
the result over the denominator. 

EXAMPLES FOR PRACTICE. 

5. What is the improper fraction equivalent to 23jjJ hours? 

An*. HA 1 °t an hour. 

6. Reduce 730^ shillings to 12ths. 

As A of a shilling is equal to 1 penny, the question" is evi- 
dently the same as, In 730 s. 3d., how many pence? 

Ana. ^|» of a shilling; that is, 8763 pence. 
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& la 156$} days, haw many 24ths of a day ? 

9. In 342} gallons, how many 4ths of a gallon ? 

Ant. -» ^ l of a gallon = 1371 quarts. 

7% redoe e a fraction to its Wesf or fluu! rimpk fernu. 

IT 46. The. numerator and the denominator, taken to- - 
(ether, are called the tenia of the fraction. 

If} of ail apple be divided into 2 equal parts, it becomes f. 
The effect on the fraction is evidently the same as if we had 
multiplied both of its terms by 2. In either case, the part* 
' are made 2 timet as many as they were before ; but they are only 
half as large; for it will take 3 times as many fourths to 
make a whole one as it will take hahet ; and hence it is 
that i is the same in value or quantity as £. 

f is 2 parts; and if each of these parts be again divided 
into B oijmJ parti,, thai la, if hoth terms of the fraction be 
multiplied by 2, it becomes j . Hence, £ = £ = J, and the 
reverse of this is evidently true, that * = J = a. 

it follows therefore, by multiplying or dividing both terms of 
the fraction by the same number, we chcrge its terms without 
altering it* value. 

Thus, if we reverse the above operau:>n r and divide both 
terms of the fraction f by 2, we obtain its equal, £; dividing 
again by 2, we obtain J, which is the most simple form of tli i 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

The process of changing * into its equal £ is called re- 
ducing the fraction to its lowest terms. It consists in dividing 
both terms of the fraction by any "umber which will divide them 
both without a remainder, and the quotient thence arising tn the 
same manner, and so on, till it apptars that no number greater 
than 1 will again divide them, 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divisor, ot common mea~ 
sore of those numbers. The greatest numbei that will do 
this Is called the greatest common divisor. 
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I. What part of an ksk are 138 rods ? 

One rod is ^r of an acre, and 126 rods are -Htg of an 
acre. Let us reduce this fraction to its lowest terms. We 
end, by trial, tliat 4 will exactly measure both 123 and 160, 
aud, dividing, we change the fraction to its equal J jj. Again, 
we find that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction to its equal t, which is now 
in its lowest terms, for no greater, number than. 1 will again 
measure them. The operation may be presented thus ; 



,-.128 ^32 4 , 



2. Reduce |jj J, J u \, | £g, and $$ i J to their lowest term* 
A»- i, h h *»<! I- 

' Note. If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 

.number, it is divisible by 2; if with a 5 or 0, it is divisible 
by 5. 

. 3. Reduce *£& Jfe, Jff, and ft to their lowest terms. 

1T 47. Any fraction may evidently be reduced to its lftwev 
terms by a single division, if we use the greatest comraoi 
divisor of the two terms. The greatest common measure of 
any two numbers may be found by a sort of trial easily made. 
Let the numbers be the two terms of the fraction ffj. The> 
comnion divisor cannot exceed the less number, for it mnst 
measure it We will try, therefore, if the less number, 128, 
which measures itself, will also divide o """ 



' jag' main ; 128, therefore, is not a divisor of 

160. We will now try whether this «-. 

32)128(4 mainder bo not the divisor sought; forif 
128 32 be a divisor of 128, the former divi- 

— • — sor, it must also be a divisor of 160* 

which consists of 128 4- 32. 32 in 128 goes 4 times, with- 
out any remainder. Consequently, 32 is a divisor of 128 and 
160. And it is evidently the greatest common divisor of 
these numbers; for it must be contained at least once more in 
160 than in 128, and no number greater than their difference., 
that is, greater than 32, can do it- 
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Hence the rale for finding the greatest common divuot of 

too numbers : — Divide the greater number by the less, and 

that divisor by the remainder, and so on, always dividing 

the last divisor by the last remainder, til! nothing remain. 

. The last divisor will be the greatest cuxamou divisor required. 

Note. It is evident, that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and then of 
thtat common divisor and one of die other numbers, and so 
on to the last dumber. Then will the greatest common , 
divisor last found be the answer. 

4. Find the greatest eommor 
fraction £ J, and, by it, reduce tl 

OPERATION. 

21)35(1 
21 

"l4)21(l 
14 

tireatctt dieu. 7)14(2. Then, 7)—=- Am 

h. Reduce -^ to its lowest terms. Am. -ft. 

Note. Let these examples be wrought by both methods ; 
hy several divisors, and also by finding the greatest common 
divisor. 

&. Reduce -ffifo to its lowest terms. Am. £. 

% Reduce JJ£ to its lowest terms. Am. {, 

8. Reduce -tffe to its lowest terms. Aw. J^J. 

8. Reduce £j£§ to its lowest terms. Am. J. 

Yodioitk a fraction by a whole number. - 
it 48. 1. If 2 yards of cloth cost $ of a dollar, what does 
1 yard cost? how much is § divided by 2 ? 

2. If a cow consume £ of a bushel of meal in 3 days, how 
much is that per day ? j-^3 = how much ? 

3. If a boy divide 4, of an orange among 2 hoys, bow much 
will he give each one ? 4 -j- 2 — now much ? 

4. A boy bought 5 cakes for -fjf of ' a dollar ; what did 1 
cake cost ? ■}$ t- 5 — how much ? 
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5. If 2 bushels of apples coat f of a dollar, what it that 
per bushel t 

1 bushel is the half of 2 bushels; (behalf of % is J. 

Am. i dollar. 

6. If 3 horses consume Mof s ton of hay in a month, 
what will 1 horse consume in the same time ? 

|f we 12 parts ; if 3 horses consume 12 such parts ina 
month, as many times as 3 are contained in 13, so many 



parts 1 hone will consume. Am. A- of 

1. If $'§ of a barrel of flour be divided equally am 
families, how much will each family receive ? 



t. If 4$ of a barrel of flour be divided equally amongS 
milies, how much will each family receive ? , 

if 3 is 25 parts; 5 into 25 goes 5 times. Ana. fa of a barrel. 



The process in the foregoing examples is evidently di- 
viding a fraction by a whole number; and consists, as may ' 
be seen, in dividing the numerator, (when it can be done 
without a remainder,) and under the quotient writing the 
denominator. But it not (infrequently happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. 

8. A man divided £ of a dollar equally among 3 persons; 
what part of a dollar did he give to each ? 

£ of a dollar divided into 2 equal parts will he 4th 9. 

An*. He gave £ of a dollar to each. 

9. A mother divided £ a pie among 4 children ; what part 
of the pie did she give to each ? £ ~ 4 = how much ? 

10. A boy divided £ of an orange equally among 3 of his 
companions; what was each one's share? £ -~ 3 = how 

11. A man divided i of an apple equally between 2 chil- 
dren ; what part did he give to each ? j divided by 2 = 
what part of a whole one I 

J is 3 parts : if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the other : but 4ths divided into 2 equal parts, 
become 8lhs. The parts are now twice to nam, but they 
are only half so large ; consequently, $ is only nau so much 
as J. An*. 4 of an apple. 

In these last examples, the fraction has been divided by* 
multiplying the denominator;, without changing the numerator. 
The reason is obvious ; for, by multiplying the denominator 
by any number, the parts are made so many times smoker, 
siwe it will take so many more of them to make a whole 
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one ; and if do more of these smaller parts be taken than 
were before taken of the larger, that is, if the numerator be 
not changed, the value of the fraction is evidently made so 
many times less. 

H 49. Hence, we have Two ways to divide a fraction by 
a vUtale number! — 

1. Divide the numerator by the whole number, (if it will 
contain it without a remainder,) and under the quotient write 
the denominator. — Otherwise, 

II. M-jltiply the denominator by the whole number, and 
over the product write the numerator. 

EXAMPLES FOB PRACTICE. 

X. If 7 pounds of coffee cost §-( of a dollar, what is that 
v per pound ? §£ -f- 7 = how much ? Am. fo of a dollar. 

2. If M of an acre produce 24 bushels, what part of an 
acre wilt produce 1 bushel ? J j -=- 24 =i how much ? 

3. If 12 skeins of silk cost ^of a dollar, what is that a 
skein? +£ -5- 12 = how much? 

4. Divide t by 16. 

Note. When the divisor is a composite number, the in- 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
other; thus he may frequently shorten the operation. In 
the last example, 16 = 8 X 2, and g -h 8 = $, and } •*- 2 
= A- -*m"tV 

5. Divide & by li. Divide ft by 21. Divide Jf by 24. 

6. If 6 bushels of wheat cost $ 4.J , what is it per bushel ? 
Able. The mixed number may evidently be reduced to 

an improper true don, and divided as before. 

Ans. £fz=U of a dollar, expressing the fraction in its 
lowest terms. (IT 46.) 

7. Divide $4f£ by 9. Quot. -ft of a dollar. 

8. Divide 12f by 5. Quot. 4A=2f. 

9. Divide 14J by 8. Quot. 1|}- 

10. Divide 184J by 7. Am. 26/,. 
Note. When the mixed luimbei is Woe, it will be most 

convenient, first, to divide the whole number, and then re- 
duce the remainder to an improper fraction ; and, after di- 
viding, annex the quotient of the fraction to the quotient of 
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the whole number; thus, in the tut example, dividing 184} 
by 7, as in whole numbers, ve obtain 26 integer*, with 2 J 
= £ remainder, which, divided by 7, given ^ , and 26 -J- A 



= »*, 

11. Dv 



•ivide 2786^ by 6. ^nt. 46 if. 

>«. *iow many tamei is 24 contained in 7646 AJ ? 

Am. 318ftj. 
13. How many tunes is 3 contained in 402J ? 

Am. 154}. 

To multiply a fraction fry a wAofe number. 

IT SO. 1. If 1 yard of cloth cost J of a dollar, what will 
t yards cost ? } X 2 = how much ? 

3. If a cow consume ^ of a bushel of meal in 1 day, how 
much will she consume in 3 days ? {X3- how much ? 

3. A boy bought 5 cskejr, at f of a dollar each; what did 
he give for the whole ? JXB = how much ? 

4. How much is 2 times } I — 3 times { ? 2 

times g? 

5. Multiply f by 3. |hy2-" ityl- 

6. If a man spend J of a dollar per day, how much will 
he spend in 7 days ? 

| is 3 parts. If he spend 3 inch parts in 1 day, he will 
evidently spend 7 times 3, that is, ^-=2$ in 7 day*. 
Hence, we perceive, a fraction is multiplied by multiplying the 
numerator, without changing the denominator. 

But it has been made evident, (IT 49,) that multiplying tie 
denominator produce* the same effect on the value of the frac- 
tion, as dividing the numerator: hence, also, dividing the de- 
nominator -win produce the same effect on the value of the 
fraction, as multiplying the numerator. In all cases, therefore, 
where one of the term* of the fraction is to be multiplied, the 
some result will be effected by dividing ike other ; and where 
one term is to be divided, the same result may be effected by 
mulfyAurng the. other. 

This principle, borne distinctly in mind, will frequently 
enable the ;iupil to shorten die operations of fractions. Thus, 
in the following example : 

At -fa of a dollar for 1 pound of sugar, what will II pounds 
coat? 

Multiplying the numerator by 11, we obtain for the pro- 
tect 4 J =+ of a dollar far tike answer. 

, Good, 



IT 51. But, by applying the above principle, and dividing 
the denominator, instead of multiplying file numerator, we at 
once come to the answer, f , in its lowest terms. Hence, 
there are TWO wayt tomuUiply a fraction by a whole number : — 

I. Divide the denominator by the whole number, (when it 
caii be done without a remainder,) and over the quotient 
write the numerator. — Otherwise, 

II. Multiply the numerator by the, whole number, mud wi- 
der the product write the denominator. If then it be an 
improper fraction, it Buy he reduced to a whole or raited 1 
number.. 

EXAMPLES FOR PRACTICE; 



e ^V of i barrel of flour in a ■■»% 

how much will 18 men consume in the same time f — • 

men ? — 9 men ? Am. to Ike lost, 1* barrel*. 

2.. What is the product of -fa multiplied bj 40 I tW X 

40 = bow much ? Am. 33#. 

3. Multiply J& by 12. -by 18. — by SI. — ■ - by 

36.. . by 48. — by '60i 

Note. When 4he- mnltiplier is a composite number, the 
pupil will recollect, (11" 11,) that he may first multiply by 
one component part, and that product by the other.. Thus, 
in the last example, the multiplier 60 is equal to 12 X 5 ; 
therefore, ,%X 12 = tJ) wo** X6 = 5J = 6 r V, Am. 

4. Multiply 5£ by 7. 4»v 40*. 

Note. It b evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre. 
ceding examples ; but the operation will usually bt shorter, 
to multiply the fraction and whole number leparatehf, and 
add the results together. Thus, in the last example, 7 time* 
6 are 35; and 7 times J are *£ = BJ, which, add.'d to 85, 
make 40$, Ana. 

Or, we may multiply the fraction first, and, writing down 
the fraction, .reserve the integers, to be carried to the product 
of the whole number. 

6. What will SJJ tons of hay come to at #17 per tort? 

Am. JJ184A- 
6. If a man travel 2-jfc miles in 1 hour, how far will hv 
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travel in 5 Lours? — — in Shewn? in 12 hours? — — 

in 3 d»y», supposing he travel 12 hours each day ? 

Ant. to the last, 77f mile*. 
AW. The fraction is here reduced to its lowest lenas; 
the same will be done in all following examples; 

To multiply tt whole number by a fraction. 
V OS. 1. If 36 dollars be paid for a piece of cloth, what 
•costs j of it ? 36X* — how much ? , 

■ J of the quantity will cost J of the price ; ? a time 3G dol- 
lars, that is, f of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
times; 4 into 36 goes 9 times, and 3 times 9 u 37. 

Ana. 37 dollars. 
From the- above example, it plainly appears, that the ob- 
ject in multiplying by a fraction, whatever may be the multipli- 
cand, is, to take oat of the multiplicand apart, denoted by the 
multiplying fraction; and that this operation is. composed of 
(too others, namely, a division by the denominator of the 
multiplying fraction, and a multiplication of the quotient by 
the numerator. It is matter of indifference, as it respects 
the result, which Of these operations precedes the other, for 
36 X 3 -*- 4 == 27, the same Is 36 -f- 4 X 3 = 27. 

Hence, — To multiply by a fraction whether the multiplicand 
be a whole number or a fraction, — 

RULE. 

Divide the multiplicand by the denominator of the main*- ' 
plying fraction, ana multiply the quotient by the numerator ; 
or, (which will often be found more convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to tractions, does 
not always imply augmentation or increase, as in whole 
numbers; for, when the multiplier is leas than amity, it will 
always require the product to be less than the multiplicand, 
to which it would be only equal if the multiplier were 1. 

We have seen, (TT 10,) that, when two numbers are multi- 
plied together, either of them, may be made the multiplier, 
Without affecting the result In the last example, therefore, 
instead of multiplying 16 by *, we may multiply * by 16 
(«■ 6C-,)* and the result will be the same. *"'*•» - 
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EXAMPLES FOK PRACTICE. 

3. What will 40 bushels of com come to at $ of s dollar 
per bushel ? 40 x £ — how much ? 

3. What will 24 yards of cloth cost at £ of a dollar per 
yard ? 24 X g = how much ? 

4. How much is } of 90? } of 369? ^,of45? 

6. Multiply 45 by ^>. Multiply 20 by £. 

To multiply one fraction by another. 

IF S3. 1. A man, owning A, of ■ ticket, sold $ of his 
share ; what part of the whole ticket did he sell ? % of £ is 
how much ? 

We have just seen, (IT 52,) that, to multiply by a fraction, 
is to divide the multiplicand by the denominator, and to tmtlti~ 
pfy the quotient by the numerator. $ divided by 3, the de- 
nominator of the multiplying fraction, (IT 49,) is -f^, which, 
multiplied by 2, the numerator, (IT 51,) is -f s , Am. 

The process, if carefully considered, will be found to con- 
sist in multiplying together- the two numerator* for & new nu- 
merator, and the two denominators for a new denominator. 

EXAMPLES FOB PRACTICE. 

2. A man, having J of a dollar, gave f of it for a dinner ; 
what did the dinner cost him 1 Am. % dollar. 

3. Multiply i by f Multiply -ft by f Product, ^ 

4. How much is t of f off- of J? ' ^ 
Note. Fractions like the above, connected by the xjtifr d 

■of, are sometimes called compound fractions. The word or 
implies their continued multiplication into each other. 

*»■ *«=&!. 

When there are several fractions to be multiplied cwft .; — 
tinually together, as the several numerators are factors afj&p -*£ 
new numerator, and the several denominators are factors at ■' 
the new denominator, the operation maybe shortened -is; 
dropping those factors which are the same in both terms, on the- 
principle explained in H 46. Thus, irt the last example, f, ' % - 
§ i ii #> we " ni * a 4 aQ( ' * 3 ^f 1 among the numerators and .,- - 
among the denominators; therefore we drop them, m»hiplffc ' 
ing together only the rem lining numerators, 2 X 7 = 14vi*f 
a new numerator, and the remaining denominators, 6 X •-=* 
40, for a new denominator, making £J — &, Aim. as^JMk 
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6. |of$of? offcof ^ of J of j = how much? iu.^, 

6. What is the continual product of 7, J, f of } and Si, ? 
Aete. The integer 7 miy be reduced to the form of an 

improper fraction by writing a unit under it for a denomina- 
tor, thus, f Am. 2±£. 

7. At ft of a dollar a yard, what will J of a yard of cloth 
cost? 

8. At 6f dollars per barrel for flour, wbat will -fa of a bar- 
rel cost ? 

6# = V; thenVXTV = T$&-*2ttJ f Am. 

9. At | of a dollar per yard, what cost 7f yards ? 

Ana. $6H- 

10. At $ 2£ per yard, what cost 6ft yards ? Am. $ 14g$. 

11. What is the continued product of 3, f, f of f,2f, and* 
a of? of*? Aw. $Jf 

IT 54. TV Rdi.e for the multiplication of fractions nay 
now be presented at one view : — 

I. To multiply a fraction by a whole number, or a whole 
number by a fraction, — Divide the denominator by the whole 
number, when it can be done without a remainder ; other- 
wise, mullipiy the numerator by it, and under the product 
write the denominator, which may then be reduced to a 
whole or mixed number. 

II. To mvltijUy a mixed namber by a ie\ole number, — Multi- 
ply the fraetiou and integers, separately, and add their pro- 
ducts together. 

III. To .multiply one fraction by another, — Multiply together 
the numerators for a new numerator, and the denominators, for 
a new denominator, 

• Note. If either or both are mixed number*, they may first 
be reduced to improper fractions. 

EXAMPLES FOR PRACTICE. 

1. At $f per yard, what' cost 4 yards of cloth? B 

,' yds.? -*^-€ yds.? ■ 8 yds.?: 20yds.? 

Ana. to the last, $ IS. 

'* 2. Multiply 148 by *. byf by ft. by^- 

* *.* ' Laat product, 44^, 

*3»%i( 2-,t, tons of hay keep 1 bone through the winter, 
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how much will it take to keep 3 horses the 
7 horses ? # 13 horses? Ans. 

4. What will &Jz barrels of cider con 
barrel ? 

5. At $ 144 per ewfc, what will be the 

6. A owned jj of a ticket ; B owned A 
ticket was so lucky as to draw a prize of (j 
each one's share of the money ? 

7. Multiply i of 3 by 4 of f • 

8. Multiply 7$ by 2^. 

9. Multiply I by 2§. 

10. Multiply £ of 6 by f . 

1 1. Multiply f of 2 by \ of 4 

13. Multiply continually together £ of 
and T of 10. 

13. Multiply 1000000 ^y jf. 

To divide a whole munber by ti f, 

V 55. We have already shown (1f'49) 
fraction fay a whole number ; we now proc 
to divide a whole number jy a fraction. 

1. A man divided $9 among some p 
them j- of a dollar each; how many wen 

- received the money ? 9 -5- J- = how man' 
1 dollar is J, and 9 dollars is 9 times as' 

then $ is contained in -^ as many times 

in 36. 

That is, — Multiply the dividend by Ike t 

dividing fraction, (thereby reducing the div 

the same magnitude as the divisor,) anil . 

by the numerator. 

2. How many times is % contained in 8 

OPERATION. 

8 Dividend. 



Nwuerator, 3)40 

Quotient, 13J timet, the Aimi 

To multiply by a fraction, we have seer 

two operations — a division and a nadtiplic 

divide by a fraction implies two operations 
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e of multiplication. 

by b fraction, 



To multiply by a fraction, 
whether the multiplicand be 1 
a whole Dumber or a fractioi 
as has been already shown, i 
(If 52,) we divide by the de- t 
nominator of tlie multiplying a 
fraction, and multiply the quo- u 
tient by the numerator. 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other ; but in practice it will frequently be more convenient, 
that tbe multiplication precede the division. 

13 divided by f, the quo- 



■ whether the dividend be a 

, whole number or a fraction, 
e multiply by the denomina- 
r of the dividing fraction, 

r and ttiride the product by the 

- numerator. 



tient is 16. 

In division, the divisor be- 
ing feat than unity, or 1, will 
be contained a greater number 
of timet; consequently will re- 
Uie quotient to be great' 



In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the .product 
to he less than the multipli- 
cand, (IT 62,) to which it is 

only equal when the multi-[er than the dividend, to which 
plier is 1, and greater when it will be equal when the di- 
the multiplier is more than 1. visor is 1, and lets when the 
[divisor is More than 1. ■ 

EXAMPLES FOB PRACTICE. 

1. How many times is £ contained in 7 ? 7 -*- } = how 
many? 

2. How many times can I draw £ of a gallon of wine out 
of a cask containing 26 gallons ? 

3. Divide 3 by *. 6 by J. 10 by f. 

4. If a man drink ^ of a quart of rum a day, how long 
will 3 gallons last him ? , 

fi. If 2$ bushels of oats sow an acre, how many acres will 
22 bushels sow ? 22 -i- 2J r= how many times ? 

Note. Reduce the mixed number. to an improper frac- 
tion, 2£ = -V* ■*»*■ 8 acreB * 

6. At *4f a yard, how many yards of cloth may he 
bought for $ 87 ? * Am. 8^ yards. 

7. How many times is ■$% contained in 84 ? 

Ans. 90 J times. 
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S. How many times is ^* contained in 6 ? 

An*, {of 1 time. 
S. How many times b 8g contained in £3 ? 

Am. 6ft times.— 
10. At g of a dollar for building 1 rod of stone wall) how 
many rods may be built ft* $ 87? 87-*-*, = how many 
times? 

To divide one fraction by another. 

TT 57. 1. At § of a dollar per bushel, bow much rye may 
be bought for g of a dollar ? J is contained in '{ how many 
. times? 

Had the rye been 2 whole dollars per bushel, instead off 
of a dollar, it is evident, that $ of a dollar (nust hare been 
divided by 2, and the quotient would have been ^ ; but the 
divisor is 3ds, and 3da will be contained 3 times where a 
hike number of whole ones are contained 1 time ; conse- 
quently the quotient f% ia 3 times too small, and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor ; 3 times ft = 
&biuh. Ans. 

Hie process is tbat already described, IT 55 and IF 56. If 
carefully considered, it will be perceived, that the numerator 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denominator of the divisor into the numerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to utwrt the (fioMor ; thus, f inverted becomes J ; 
then multiply together the two upper term* far a numerator, and 
the two tower terms for a denominator, as in the multiplication 
if one fraction by another. Thus, in the above example. 

l"X5-10> aflbefore - 

EXAMPLES FOB PRACTICE. 

2. At £ of a dollar per bushel for apples, how many bush- 
els may be bought for J of a dollar ? How many times is £ 
contained in | ? An*. S^Jwishels. 

3. If J of a yard of cloth cost g of a. dollar, what is that 
Mr yard ? It will be recollected, (IT 24,) that when the cot 
rf any quantity is (riven to find the price of a unit, we dimde 
the coat by the quantity. Thus, $ (the cost) divided by { 
(the quantity) will give the price of 1 yard. 

Ans. i|4 °f & dollar per vard. 
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Proof. If the work be right, (11 16, "Proof,") die pro- 
duct of the quotient into the divisor will be equal to the 
dividend; thus, ft X { = !• This, it will be perceived, 
-is multiplying the price of one yard (<H) by the quantity (J) 
to find the cost ({;) and is, in fact, reversing the question, 
thus, If the price of 1 yard be £$ of a dollar, what will 1 of a 
yard cost? Aits. £ of a dollar. 

Note. Let the pupil be required to reverse and prove the 
succeeding examples in the same manner. 

4. How many bushels of apples, at ^ of a dollar per 
bushel, may be bought for £ of a dollar ? Ant. 4§ bushels. 

0. If 4£ pounds of butter serve a family 1 week, how 
many weeks will 36 j pounds serve them ? 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Ant. Byjj. weeks. 

6. Divide £ by $. Quot.\. Dividej-byi- Quot. 2. 

7. Divide f by f. Quot. 3. Divide J by ^. Quot-H- 

8. Divide 2* by U. Divide 10 j by 2 J. 

Quot. 1$, Quot. 4ft 

9. How many times is -,*, contained in {? Am. 4 times. 

10. How many .limes is f contained in 4J- ? 

Am. llj} times. 

11. Divide S of | by £ off Quot. 4. 

IT 68. The Rule fur division effractions may mow be pre- 
texted at one mete : — 

1. To divide a fraction by a whole number, — Divide the 
numerator by the whole number, when it can be done .with- 
out a remainder, and under the quotient 'write the denomi- 
nator ; otherwise, multiply the denominalorby it, and rfver the 
product write the numerator. 

II. To divide a whole number by a fraction, — Multiply the 
dividend by the denominator of the fraction, and divide the 
product by the numerator- " 

III. To divide one fraction by another, — Invert the dxvtior, 
and multiply together the two upper terms for a numerator, 
and the two lower terms for a denominator. 

Note. If either or both are mixed numbers, they may be 
reduced to improper ti actions. 
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7 69. ADDITION AND SUBTRACTION OF FRACTIONS. 



EXAMPLES FOR PRACTICE. 

1. If 7 lb. of sugar cost fifo of a dollar, what is it per 
pound ? ■$$, -T- 7 = how much ? f of -j^, is bow much i 

2. At $ J for f of a barrel of cider, what is that per bar- 
rel? 

3. If 4 pounds of tobacco cost J of a dollar, what does 1 
pound cost? 

4. If $ of a yard cost $ 4, what is the price per yard ? 
5". IF 14f yards cost $ 75, what is the price per yard ? 

Jlits. 6J> 3 . 

6. At 31 J dollars for 10} barrels of cider, what is that 
per barrel I Am. $ 3. 

7. How many times is § contained in 746 i Ant. 1989$. 

8. Divide i of | by f Divide J by * of f. ■ 

Qaol.4. Owf-Stf. 

9. Divide J of $ by £ of |. Qool. £f. 

10. Divide £ of 4 by fV Quot. 3. 

11. Divide 4f by f of 4. Quot. 2^,. 

12. Divide $ of 4 by 4$. Quot. f f. 



ADDITION AND SUBTRACTION OF FRACTIONS. 

IT 60. 1. A boy gave to one of his companions } of an 
orange, to another f>, to another £ ; what part of an orange 
did he give to all? S + t4 - i = now much ? Aat. $. 

2. A cow consumes, in 1 month, ^ of a ton of hay; a 
horse, in the same time, consumes ^ of a ton ; and a pair 
of oxen, f\ ; how much do they all consume ? how much 
more does the horse consume than the cow ? - — - the oxen 
than the horse ? A + A + A = now ""ich ? A — A = 
how much ? -fa — A = ' l0 w m uen - ; 

8. i + S + 4 = bowmuch ? } — £=:bowmuch? 

4- jfc+A+A + i* + A=:hwinuch? tf—fyz= 
how much? 

6. A boy, having * of an apple, gave J of it Vo his sister; 
what part of the apple bad he left?, j- — £ = how much? 
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When the denominators of two or more fractions are alike, 
(as in the foregoing examples,) they are said to have a common 
denominator. The parts are then in the same denomina- 
tion, and, consequently, of the same magnitude or value. It 
is evident, therefore, that they may he added or subtracted, 
by adding or subtracting their numerators, that is, the num- 
ber of their parts, care being taken t<* write under the re- 
sult their proper denominator. Thus, -fa -j- f T ~ -j-f ; j — f 
-i- 

6. A boy, having an orange, gave $ of it to his sister, and 
i of it to his brother ; what part of the orange did he give 
•way ? 

4ths and 8lhs, being parts of different magnitudes, or value, 
cannot be added together. We must therefore first reduce 
--them to parts of the same magnitude, (hat is, to a common de- 
"nominator. J are 3 parts. If each of these parts be divided 
into 3 equal parts, that is, if we multiply both terms of the 
fraction j by 2, (IT 46,) it will be changed to f; then (and 
j. are £. Ana. J- of an orange. 

7. A man had § of a hogshead of molasses in one cask, 
and $ of a hogshead in another; how much mnje in one 
cask than in the other ? 

Here, 3ds cannot he so divided as to become fitbs, nor ~ 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the 5tbs each into 9 
equal parts, they will all Wcome ISths. The Jf will become 
f$, and the $ will became -ft ; then, -ft taken from -f} leaves 
A, A* 

IT 60. From -the Very process of dividing each of the 
parts, that is, of increasing the denominators by muitifilying 
then, it follows, that each denominator must be a. factor of 
the common denominator ; now, multiplying all the denomina- 
tors together will evidently produce such a number! 

Hence, To reduce fraction* of different demmmaion to 
equivalent fractions, hating a common dencminatoT,—lii3LI : 
Multiply together all the denominators for a common denim*, 
nator, and, as by this process each denominator is multiplied 
by all the others, so, to retain the value of each fraction, 
multiply each numerator by all the denominators, except its 
own, for a new numerator, and under it write the < 
denominator. 
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fiXAKPLES FOR PRACTICE. 

1. BuUte |, j and J to fractions of equal value, having a 
tonmon denominator. 

8 X * X 6 —60, the common denominator. 
a X * X 6 s= 40, the new numerator for the first fraction. 
3 X 3 X 5 = 45, the new numerator for the second fraction. 
3 X 4 X 4 = 48, the new numerator for the third fraction. 

The new fractions, therefore, are |£, £&, and &$. By an 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have been mul- 
tiplied by the same numbers; consequently, (IT 46,) that 
their value has not been altered. 

2. Reduce £, J, $ and A to equivalent fractions, having a 
common denominator. Ans. JJg-, ^JJ, ffg, i|g. 

3. Reduce to equivalent fractions of a common denomi- 
nate, and add together, J, f, and i . 

An*- 68 + 48 + 18 — J* = 1&, Amount. 

d. Add together J and f Amount, I j|. 

8. Whatisthe amount of J -f- $ -f. .f -\-il 

Am. m-l&i- 

6. What are the fractions of a common denominator 
equivalent to J and J ? Ant. £J and $}, or -& and -f J. 

We have already seen, (IT 69, ex. 7,) that the common 
denominator may he ana number, of which each tjiven de- 
nominator is a factor, tb*t is, any number which may be di- 
vided by each of them without a remainder. Sucli a number 
is called a common multiple, of all its common divisors, and 
the least number that will do this is called their least com- 
mon multiple ; therefore, the least common denominator of any 
fractions is the least common multiple of ail their denominator!. 
Though the rule already given will always find a common 
multiple of the given denominators, yet it will not always 
find their tmatt common multiple. In the last example, 24 
is evidently a common multiple of 4 sad 6, for it will exactly 
measure both of them; but 12 will do the same, and as 12 is 
the least number that will do this, it is the least common 
multiple of 4 and 6. It will therefore beconvenient to have, 
a rule for finding this least common multiple. Let the ;mv\- 
bers be 4 and 6. 

It is evident, that one number is a multiple of another* 
when the former contains all the factors of the latter, Tho 
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factors of 4 we 2 and 2, (2 X 2 = 4.) The factor* of S 
are 2 and 3,12x3 = 6.) Consequently, 2 X 2 X 3= 12 
contains the factors of 4, that is, 2 X 2 ; and also contains the 
factors of 6, that is, 2 x 3. 12, then, is a common multiple 
of 4 and 6, and it is the feast common multiple, because it 
does not contain any factor, except those which make op 
the numbers 4 and 6 ; nor either of those repealed more 
than is necessary to produce 4 and 6. Hence it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT 61. On this principle is founded the Rule for finding, 

the feast common multiple of two or more numbers. Write 

down the numbers in a line, and divide them by any number. . 
p that will measure two or more of them ; and write the quo- 

, ttents and undivided numbers in a line beneath, Divide this 

line as before, and so on, until there are no two numbers 
r that can be measured by the same divisor; then the conti' 

nual product of all the divisors and numbers in the' last line 

will be the least common multiple required. 

Let us apply the rule to fiud the least common multiple 

of 4 and 6. 
! 4 and 6 may both be measured by 2 ; the 

* ) * ' ° quotientsare 2and3. There is no number great- 
2.3 erthanl, which will measure 2 and 3. There- 
! ' fore, 2 X 2 X 3 = 12 is the least common mul- 

I tiple of 4 and 6. 

' If the pupil examine the process, he will see that the di- 

■' visor 2 is a factor common to 4 and 6, and that dividing 4 

j by this factor gives for a quotient its other factor, 2. In the 

same manner, dividing 6 gives its other factor, 3. Therefore 

the divisor and quotients make up all the factors of the two 
| numbers, which, multiplied together, must five the cont- 

' mon multiple. 

, 7. Reduce J, £, % and £ to equivalent fractions of the 

least common denominator. 

operation. Then, 2X3X2=13, least common 

2 )4.2.3.6 denominator. It is evident we need. 

3)2.1.3.3 not multiply by the Is, as this would 



not alter the namber. 
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To find Hie new numerators, that is, how many 12ths 
each fraction is, we may take f, i, § and $ of 13. Thus : 

2 of is = 



I New numerators, which, 

i . I written over the com 

I* — \ mon denominators, Jpv 



A of 12— (i ( 
| of 12 = 8 ( 
J of 12 = 8 J 



tJSSJ 



B. Reduce £, §, and £ to fractions having the least com- 
mon denominator, and add them together. 



nominator, and mb tract one from the other. 

Ana. -fg — tV == tV* difference, 

10. What is the least number that 3, 5, 8 and 10 will 
measure? Am. 120. 

11. There are 3 pieces of cloth, one containing 7| yards, 
another 13g yards, and the other 15 j yards; how many 
yards in (he 3 pieces. 

Before ad&Lg, reduce the fractional parts to their least 
common denominator ; this being done, we shall hare, 
«_ -»ia Adding together all the 24ths, viz. 18 + 20 

7 J — 7 H ) 4. 21, we obtain 59, that is, Jf = HJ, 
13|= 13JJ V We write down the fraction Ai under the 
15} = 15JJ J other fractions, and reserve the 2 ii>»egeri 
An. "s7li to be carried to the^ijmount of the other 

M *- *'«*■ integers, making in the whole 37J£, Am 

12. There was a piece of cloth containing 34f yards, 
from which were taken 128 yards: how much was there 
left? 

We cannot take 16 twenty-fourths 

34$ = 34ft (Af ) from 9 twenty-fourths, (ft j) we 

12§ = 12A| must) therefore, borrow 1 integer, = 24 

Am. I1AZ ym . twenty-fourths, {$*,) which, with ft, 

" "^ makes 3|; we can now take aj f rom 

}f, and there will remain Af j but, as we borrowed, so also 

we must carry 1 to the 12, which makes it 13, aud 13 from 

34 leaves 21. ; Am. 2-1 «. 

13r Wbst is the amount of a of | of a yard, J of a yard, 

and J of 2 yards? 

Note. The compound fraction may be reduced to a sun- 
nfc fraction; thus, a of* =sf; and 4 of 2^:*; then, 4 4 
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t M. From the foregoing examples we derive the fol- 
lowing Role : — To add or tubtract fractions, add 01 subtract 
their Monmtforo, when they have a common denominator; 
otherwise, they must first be reduced to a common denomi- 
nator. 

.Note. Compound fractions must be reduced to simple 
fractions before adding or subtracting. 

EXAMPLES FOR PRACTICE. 

1. What is the amount of $, 4j and 12 ? Am. 17J-J-. 

2. A man bought a ticket, and sold j of £ of it ; what part 
of the ticket had he left I Ant. J. 

3. Add together £, g, i, fa { mid £ J. .Amount, 2.| j. 

4. What is tile difference between 14ft and 16^ g ? 

jJw. Ii5. 

5. From 1 J take $. Remainder, }. 
0. From 3 take J. * flew. 2}. 
T. From H7£ take 48j. tfem. 98J. 
& From i of ,*„ take J of ^. ftem. t Va- 
9. Add together U24, 311f, and lOOOf 

. 10- Add together 14, 11, 4%, ft and J. 

11. From J take $. From J take }. 

12. What is the difference between j and j? jand^J 
J and § ? £ and } ? £ and $ ? g and J ? 

13. How much is 1— J? 1— A? 1 — |? 1— Jr 
2_|? 2 — *? 2J — I? 3i — ftl 1000 — ^ 



■ REDUCTION OF FRACTIONS. 

V 63. We have seen, (IT 33,) that integers of one denomi- 
nation may be reduced to integers of another denomination. 
It is evident, that faction* of one denomination, after the 
same manner, and by the some ruUt, may be reduced to 
fraction* of another denomination ;• that isj fraction*, like 
integers, may be brought into lower denominations by aui- 
. uplication, and inio higher denominations by division. 
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To reduce higher into LOWER 



(Rule. See TT 34.) 

1. Reduce ^Jr, of a pound 

to pence, or the fraction of a 

Note. Let it be recollect- 
ed, that a fraction is multiplied 
either by dividing it* denwni- 
mtor, or by fntditplying its nu- 
Mcrotor. 

rf H ^X20= T V».X12 
= f d. Aw. 

Or thus: yfoof ^of -*£ = 
$f& = | of a penny, j4m. 

. 3. It educe ygrW of a pound 
to the fraction of a farthing. 

TS \ nr £.X20 = T $ rT s. X 
12 = ^ftd.x 4 = jyy. a ^ 

Or dun: 

20 s. in l£.. 
20 



(Bulk. See IT 34.) 

2. Reduce $ of a penny to 
the fraction of a pound. « 

JVote. Division is perform- 
ed either by dividing the nu- 
aierator, or by muUiplijiag the 

nominator. 

f d. -> 12 =^L-s.-}-20=: 
T fo£. Ant. 

Or thus : f of A of A = 



12 d. in Is. 

240 

4 q. in 1 d. 

960 

Then, J&a-il- -<*«*■ 

S. Reduce j^j of a guinf 
to the fraction of a penny. 

7. Reduce f of a guinea to 
■the fraction of a pound. 

Consult TT 34, er.ll, 

9. Reduce jofamoidore, at 
86 s. to the fraction of a guinea. 

11. Reduce A of a pound, 
Troy, to the fraction of an 



4. Reduce j of a farthing 
to thifcfraction of a pound. 

t* + 4=-A *■+«== 
T fos. + 20 = rtVB= Ta ^£. 

Or thus : 
Deuom. 4 

4 q. in 1 a. 

18- 

12 d. in 1 s. 

192 
20 s. in 1 £ . 

3640 

Then, *&ii = yAi^ ■■"*«• 

6. Reduce f of a penny to 
the fraction of a guinea 

8. Reduce *. of a ponnd to 
the fraction of a guinea. 

10. Reduce K of a guinea 
to the' fraction of a moidore. 

12. Reduce g of an ounce 
to the fraction of a pound 
Troy. 
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^126 

13. Reduce sV of a pound, 
avoirdupois, to the fraction of 
an ounce. 

IS. A man hm j£ r of 
'iogsbead of wine; what part 
is that of a pint ? 

IT. A cucumber grew to the 
length of nW of a mile i what 
part is that of afoot? ~ 

19. Reduce if of 4 of : 
pound to the fraction of a shil 
ling. 

21. Reduce i of ^ of 1 
pounds to the fraction of -a 
penny, 

i> Fa - ra t**** 

V 04. It will frequently be 
required Jo find the value o/ a 
fraction, that is, to reduce a 
fraction to integers of lest de- 
nominations. 

1. What is the vabe of $ 
of a pound? In other words, 
Reduce # of a pound to shil- 
lings and pence. 

| of a pound is *£ = 13 J shil- 
lings ; it is evident from £ of 
a shilling may be obtained 
some pence; £ of a shilling U 
Y = 4 d- That is,— J&fttpJy 
(/ie numerator by thai manbet 
which icill reduce it tv the next 
less denomination, and divide 
the product by the denominator ; 
if there be a remainder, multiply 
and divide as before, and so 
the several quotients, placed 
after another, in their order, 
will be the Oi 



14. Reduce f of an ounce 
to the fraction of a pound 
avoirdupois. 

18. A man has ^j of a pint 
of wine ; what part is that of 
a hogshead ? 

18. A cucumber grew to 
the length of 1 foot 4 inches 
= ty =:| of ft wot; whatpart 
is that of a mile I 

20. $? of a shilling is f of 
what fraction of a pound ? 

22/ Jftiof i penny is f of 
what fraction of 3 pounds ? 
J, 9 ^ of a penny is ^ of what 
part of 3 pounds ? *fp of a 
penny is £ of -fa of how many 
pounds ? 

It will frequently be re> 
quired to reduce integer* to 
the fraction of a greater de* 



Reduce 13 s. 4d. to the 
fraction of a pound. 

4 d. is 160 pence ; 
there are 240 pence in a 
pound; therefore, 13s.4d.is 
££ J = | of a pound. That 
is, — Reduce the given sum or 
quantity to the least denamma- 
nentioned in it, for a nu- 
nteratar ; then reduce an inte- 
ger of thai greater denomina- 
tion (to a fraction of Which it 
squired to reduce the giv- 
sum or quantity) to the 
same denomination, for adtnemn 
nator, and they will form the 
fraction required. 
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REDUCTION Of FRACTIONS. 



EXAMPLES FOR PRACTICE. 


EXAMPLES FOR PRACTICE. 


8. What it the value off 


4. Reduce ■) d. 2 q. to the 


of a shilling ? 


fraction of u shilling. 


OPERATION. 


OPERATION. 


JVumer. 3 


4 d. 2 q. Is. 


12 


4 19 


2)awm.8)36(4d. 2q. An*. 


lSiVumcr. 12 


32 


4 


4 
4 

IB fa a. 


48 Detiooi. 


H = iAm. 



5. What is the value of £ 
of a pound Troy ? 

7. What is the value of £ 
of & pound avoirdupois ? 



9. $ of a mouth is how ma- 
ny days, hours, and minutes 

11. Reduce f of a mile t 
Its proper quantity. 

13. Reduce ^ of an acre 
to its proper quantity. 

15. What is the value of 
■ft of a dollar in shillings, 
pence, &c. ? 

17. What is the value of •& 
of a yard ? 

19. What is the value of ^ 
of a ton ? 



6. Reduce 7 oz. 4 pwt. to 
the fraction of a pound Troy. 

8. Reduce 8 oz. 14g dr. to 
the fraction of a pound avoir- 
dupois. 

Note.. Both the numerator 
and the denominator must be 
reduced to 9ths of a dr. 

1 0. 3 weeks, I d. 9 h. 36 m. 

whatfraction of a month ? 

12. Reduce 4 fur. 125 yds. 
2 ft 1 in. 2* bar. to the frac- 
tion of a mile. 

14. Reduce 1 rood 30 poles 
to the fraction of an acre. 

16. Reduce 5 s. 7£ d. to 
the fraction of a dollar. 

18. Reduce 2 ft 8 in. If b. 
to the fraction of a yard. 

20. Reduce 4 cwt 2 qr. 12 
lb. 14 oz. 12^ dr. to the frac- 
tion of a ton. 

Note. Let the pupil be required to reverse and prove the 
following examples : 

21. What is the valueof -fgot a guinea? 
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22. Reduce 3 roods 17$ poles to the fraction of an acre. 

23. A mmn bought 27 gal. 3 qts. 1 pt of molasses ; what 
part is that of a hogshead ? 

24. A man purchased ^ of 7 cwt. of sugar; how much 
sugar did he purchase ? 

25. 13 h. 4a m. 51f s. is what part or fraction of a day > 



' to : 

QUESTIONS. 
1. What are" fraction* 1 2. Whence is it that the parts 
into which any thing or any number may be divided, take 
their name ? 3. How are fractions represented by figures ? 
4. What is the number above the line called ? — Why is it 
so called? 5. What is the number below the line called? 
— Why is it so called ? — What does it show? 6. What is 
it which determines the magnitude of the parts? — Why? 
7. What is a simple or proper fraction ? ■ — : — as improper 

fraction ? a mixed number ? 8. How is an improper 

fraction reduced to a whole or mixed number ? 9. How is 
a mixed number reduced to an improper traction ? — — ■ a 
whole number ? 10. What is understood by the term* of the 
fraction? 11. How is a fraction reduced to its most simple 
or lowest terms ? 12. What is understood by a common di- 

visor? by the gseatest common divisor ? 13. How is 

it found? 14. How manyways arerhere to multiply a frac- 
tion by a whole number? 15. How does it appear, that di- 
viding the denominator multiplies the fraction ? 16. How is a 
mixe d number multiplied? 17. What is implied hi multi- 
plying by a fraction ? 18. Of how many operations does it 
consist? — What are they? 19. When the multiplier hi less. 
than a unit, what is, the product compared with the multi- 
plicand? 20. How do you multiply a whole number by 
a fraction ? 21. How do you multiply one fraction by ano- 
ther? 22. How do you multiply a mixed number by a 
mixed number? 23. How does it appear, that in multiply- 
ing both terms of the fraction by the same number the value 
of the fraction is not altered ? 24. How many ways are 
here to divide a fraction by a whole number ? — What are 
fbey ? 25. How does it appear that a fraction is divided by 
multiplying its denominator 1 26. How does dividing by a 
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fraction differ from multiplying by a fraction? 27. When 
the diviaor is leu than a unit, what is the quotient compared 
with the dividend ? 28. What is understood by a common 

denominator ? — the least common denominator? 29. 

How does it appear, that each given denominator must be a 
factor of the common denominator? 30. How is the com- 
mon' denominator to two or more tractions found? 31. 
What is understood by a multiple 1 by a common multi- 
ple ? by the least common multiple ? — What is the pro- 
cess- of finding it? 32. How are fractions added and sub- 
tracted? 33. How is a fraction of a greater denomination 

reduced to one of a less? of a less to a greater? 34. 

How are fractions of a greater denomination reduced to in- 
tegers of a less ? integers of a less denomination to the 

fraction of a greater ? 



EXERCISES. 

1. What is the amount of fc and jj ? of } and $ ? 

of 12J-, 3f and 4£? Ant. to the last, 20-j±. 

2. To J of a pound add J of a shilling. Amount, 18£ s. 
Note. First reduce both to the same denomination. 

3. | of a day added to J of an hour make how many 
hours? what part of a day ? Ana. to the'lott, $£ d". 

4. Add $ lb. Troy to -fa of an oz. 

Amount, 6 oz. 11 pwt 16 gr. 
6. Howmuch is } less i? Vfe — i? tV— A ? 14 i 
— 4^? 6— 4f? +$g — $of$of$? 

At*., to the lost, Jfjf. 
6. From £ shilling take J of a penny. Kent. 6J d. 

*!• From £ of An ounce take \ of a pwt. 

Rem. 11 pwt. 3 grs. 

8. From 4 davs 7£ hours take 1 d. 9A h. ' 

Rem. 2d. 22 h. 20m. 

9. At $ £ per yard, what costs j of a yard of cloth ? 

If 99. The price of unity, or 1, being given, to find the 
cost of any quantity, either Us* or more than unity, multiply 
the price b'j the quantity. On the other hand, the cost of any 
quantity, either leu. or more than unity, being given', to find 
the price of unity, or 1, divide the cost by the quantity. 

Ana. $£$. 
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1. If 4 1 lb. of sugar cost & of a shilling, what will .{£ of 
ft pound cost ?* 

This example will require two operations : first, as above, 
to find the price of 1 \b. ; secondly,, having found the price 
of 1 IK, to find the cost of J| of a pound, -fa b. -+■ -f J (ff 
of fa i. IT 57) = AV "- tbo pnc« « 1 ">- Then, ftS s. X 
H («t of AS «- " 53) = HH .. = U 3f JJi q., ife 

Or we may reason thus : first to find the price of 1 lb. : 
■j£ lb. costs fa s. If we knew what -fa lb. would cost, 
wc might repeat this 13 times, and the result would be the 
price of 1 lb. i$ is II parts. If -J^ lb. costs fa s., it is evi- 
dent -fa lb. will cost -fa of -fa = -rJj s., and *j lb. will coat 
13 times as much, that is, -fVs e. e= the price of 1 lb. Then, 
U of f& «• = mi "-. the cost of ff of a pound. ?»« a, 
= 4d. 3-f &Ji 1-i u before. This process is called solving 
the question by anahjsii. 

After the same maimer let the pupil solve the following 
questions : 

2. If 7 lb. of sugar cost } of a dollar, what Is that a 
pound ? ^ of J = how much ? What is it- for 4 lb. ? * 
of f =s how much f What for 12 pounds ? y of $ = how 
much ? Am. to the hut, $ If. 

3. If 6}jfa. of cloth cost sj 3, what cost fl* yards? 

Ant. $4'3fi9. 

4. If 2 oz. of silver cost $ 2*24, what costs $ 02. ? 

A». «'84. 

5. If T oz. costs £ {J, what costs 1 oz. ? Am. $ 1*383. 

6. If i lb. less by £ costs 13{ d., what costs 14 lb. less bj 
I of 2 lb. ? Ant. 4£. 9 a. 9^L d 

7. If $ yd. cost $ I, what will 40 J yds. cost ? 

_dn». $59<062 + 

8. If^ e of a ship costs $251, what is ^ of herworth? 

Am. $53'785 + 

9. At 3g£. per cwt, what will 9$ lb. cost? 

Am. 6 e. 3A d. 

10. A merchant, owning $ of a vessel, sold f of his snare 
-for #957; what was the vessel worth ? An*. $ 1794'375. 

11. If J yds. cost,*?., what will t» s of an ell Eng. cost? 

• ■ Am. 17 s. 1 d. 2f q. 

1 euimptet usually referred te lire rule Prmenim, 
1.35. 
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12. A merchant bought a number of bales of velvet, each 
containing 129}f yards, at the rate of $ 7 for 5 yards, and 
■old them out at the rate of $ 11 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there I 

First find for what lie sold 5 yards ; then what he gained 
on S yards — what he gained on 1 yard. Then, as many times 
as the sum gained on t yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to boles. Ana. 9 bales. 

13. If a staff, Of ft in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow measures 153 fret? 

Ana. 1 4-4} feet. 

14. If 16 men finish a piece of work in 28 J days, how 
long will it take 12 men to do die same work ? 

First find how long it would take 1 man to do it ; then 12 
men will do it in fy of that time. Ana. 37} days. 

15. How many pieces of merchandise, at 20} s. apiece, 
must be given for 240 piece.*, at 12} s. apiece r Am. 149-^. 

16. How many yards of Docking that is 1+ yd. wide will . 
be sufficient to line 20 yds. of eamlet that is j- of a yard 
wide? 

First find the contents of the camlet in square measure ; 
then it will be easy to find bow many yards in length of 
hocking that is I± yd. wide it will take to make the same 
quantity. Ant. 12 yards of camlet. 

17. If 1} yd. in breadth require 20} yds. in length to 
make a cloak, what in length that is £ yd. wide will be re- 
quired to make the same ? Arts. 34} yds. 

18. If 7 horses eonsume 2j tons of hay in 6 weeks, how 
many tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed iu I week, it 
would be easy to find how much 12 horses would consume 
in 8 weeks. 

2£ ■-- -y- tons. Jt 7 horses consume ^ b ns in 6 weeks, 
1 horse will consume}, of J^ — }} of a ton in 6 weeks; and 
if a horse consume }} of a ton in 6 weeks, he will consume 
} of }} = tV, of a ton in 1 week. 12 horses will consume 
12 times tYd- = -}-gf in 1 week, and in S weeks they will 
consume 8 times +fg = Vr 1 = 6 f tons j Aiis. 

19. A man with his family, which in all were 5 persons, 
did usually drink 7f gallons of cider in 1 week ; bow much 
will they drink in 22} weeks when 3 persons more are 
added to the family ? Ana. 280( gallons 
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90. tf 9 student* spend } ££ . in IS days, how much 
will 20 students spend in SOdays ? Am. 39*. 18 s. 4ff d. ■ 



DECIMAL FRACTIONS. 

IT 66. We have seen, that an individual thing or number 
may be divided into any number of equal parts, and that 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c, according to the number of parts into which the thing 
or number may be divided ; and that each of these parts may- 
be again divided into any other number of equal parts, and K> 
on. Such are called common, or vulgar fractions. Their denom- 
inators are not uniform, but vary with every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot be so easily compared. This difficulty lea to the in- 
vention of decimal fractions, in which an individual thing, oi 
number, is supposed to be divided first into fen equal parts, 
which will be laitha; and each of these parts to be again di- 
vided into ten other equal parts, which will be hundredth*; 
and each of these parts to be still further divided into ten- 
other equal parts, which will be thoutandtht ; and so on. 
Such are called decimal fractions, (from the Latin word decern, 
which signifies fen,) because they increase and decrease, in a. 
tenfold proportion, in the same manner aa whole numbers. 

IT 67. In this way of dividing a unit, it is evident, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed; conse- 
quently, tbe denominator to a decimal fraction need not be. 
expressed, for the numerator only, written with a point be- 
fore it (') called the separalrix, is sufficient of itself to ex- 
press the true value. Thus, 

■fir are written '6. 
t • 3rV '27. 

m 'ess. 

The denominator to a decimal fraction, although not ex- 
pressed, is always understood, and is 1 with as many ci 
phers annexed as there are places in the numerator. Thus, 
'3765 is a decimal consisting of four places ; consequently, 



1 with four ciphers annexed (10000) is its proper denomina- 
tor. Any decimal may be expressed in the form of a com- 



-J 
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Thus, 



mob fraction by writing under it its proper denominator. 
Thug, '3765 expressed in the form of a common fraction, 
is ^wSflp 

i whole numbers and decimal! are expressed to- 
in the same number, it is called a mixed number. 
"hus, 25'63 is a mixed number, 25', or all the figures on the 
left hand of the decimal point, bring whole numbers, and 
'63, or all the figures on the right hand of the dacimal point, 
being decimals. 

The names of the places to ten-millionth*, and, generally, 
how to read or write decimal fractions, may be seen from 
the following 

• TABLE. 



42L5L> 



f 1st place. 

Sd place. 

3d plsee. 
4 4thpti 



6th place, o 
(_ 7th place f 




C 3d place. o> || || ]| J| | t || J| Hundreds. 
{ 2d place, w to Tens. 

(1st place. *■ en -^ o Units. 



> «* Tenths 

r Hundredths. 

Thousandths. 

Ten-Thousandths. 



*8£g< 



m 
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l&l DECIMAL FaACl'IOHS. t 68, 69. 

From die table it appears, that the first figure on the right 
hand of the decimal point signified so many tenth porta of a. 
unit; (he second figure, so many hundredth parts of a unit; 
the third figure, bo many thousandth parts of a unit, &c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &c- Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decreaibxj, in the same pro- 
portion, towards the right hand. But^is decimals decrease 
towards the right hand, it follows of. course, that they in- 
crease towards the left hand, in the same manner as whole 
number*. 

IT 68. The value of every figure is determined by its 
place from wall. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, si nee every signifi- 
cant figure continues to possess the same place from unity > 
Thus, '5, '50, '500 are all of the same value, each being 
equal to -^,, or £. 

But every cipher, placed at the left hand of decimal frac- 
tions, daninisltet them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, '5, '05, '006, are of different 
value, '5 being equal to -fa, or £ ; '06 being equal to T ihn or 
3% ; and 'QOS being equal to nrW, or yfa. 

Decimal fractions, having different denomirjitori, are readily 
reduced to a common denominator, by annexing ciphers until 
they are equal in number of places. Thus, '6, '06, '334 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

1T 69. Decimals are read in the same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

Any whole number may evidently be reduced to decimal 
parts, that is, to tenths, hundredths, thousandths, &c. by an- 
nexing ciphers. Thus, 26 is 250 tenths, 2600 hundredths, 
25000 thousandths, &c. Consequently, any mixed number 
. . Google 
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may be read together, giving iC the name of the lowest de- 
nomination or right band figure. Thus, 25*63 may be read 
2563 hundredths, and the whole may be expressed in the 



form of a common fraction, thus, %V- 

The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-sis and seven tenths = 46-& = 46'7. 
Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 

Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. 

One and five thousandths. 

13fi and 3784 ten-thousandths. 

9000 and 342 ten-thousandths. 

10000 and 15 ten -thousandths. 

974 and 102 millionths. 

820 and 3 tenths, 4 hundredths and 2 thousandths. «, 

600 and 5 hundred-thousandths: 

47 millionths. 

Four hundred and twenty-three thousandth*. 



ADDITION AND SUBTRACTION OF DECIMAL 
FRACTIONS. 

IT 70. As the value of the parts in decimal fractions in- 
creases in the same proportion- as units, tens, hundreds, &c., 
and may be read together, in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in the same manner as on whole 
numbers. The only difficulty, if Any, that can arise, must 
be in finding where to plane the decimal point in the result 
This, in addition and subtraction, is determined by the same 
rule ; consequently, they may be exhibited together. 

). A man bought a barrel of flour for $ 8, a firkin of hut- 
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136 ADDtTlOK Aim SUBTRACTION OF DECIMALS. V 70. 

ler for $ 3 '50, 7 pounds of sugar for 83J cents, an ounce 
of pepper for 6 cents ; what did he give for the whole ? 

OPERATION. 

SJ8' = 8000 mills, or 1000th* of a dollar. 

3'50 = 3500 mills, or lOOOths. 
'835 = 835 mills, or lOOOths. 
. *06 = 60 mills, or lOOOths. 

Am. $ 12*395 = 12395 mills, or lOOOths. 
As the denominations of federal money correspond with 
the parts of decimal fractions, so the rules for adding end 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See IT 28.) 

2. A man, owing $ 375, paid $ 175*75 ; how much did 
he then owe? 

OPERATION. ' 

$ 375' = 37500 cents, or lOOths of a dollar. * 

175*75 = 17576 cents, or lOOths of a dollar. , 

#199*26 = 19925 cents, or lOOths. 

'Qje operation ia evidently the same as in subtraction of > 
federal money. Wherefore, — In the addition and subtrac- 
tion of decimal fractions, — HOLS : Write the numbers under 
each other, tenths under tenths, hundredths under hun- 
dredths, according to the value of their places, and point off 
in the results as many places for decimals as are equal to the 
greatest number of decimal places in any of the given num- 
ber*. , 

EXAMPLES POR PRACTICE. 

3. A man sold wheat at several times as follows, viz. 
13*25 bushels; 8'4 bushels; 23*051 bushels, 6 bushels, and 
'75 of a bushel ; how much did he sell in the whole ? 

Am. 51*451 bushels. 

4. What is the amount of 429, 21-^-, 355^^, 1-jfo and 
1t\ i Ana. 808^,, or 808*148. 

6. What is the amount of 2 tenths, 80 hundredths, 89 

thousandths, 6 thousandths, 9 tenths, and 5 thousandths ? ' 

Am. 2. 

6. What is the amount of three hundred twenty-nine, and 
seven tenths ; thirty seven and one hundred sixty-two thou- 
sandths, and sixteen hundredths ? 
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7. A man, owing $ 4316, paid $ 376'86S ; how much did 
be then owe? Ans. $3939'136. 

8. From thirty-five thousand take thirty-five thousandths. 

Am. 34999'965. 

9. From S'63 take 4'2793. Am. 1'5507. 

10. From 480 take 245'0075. Ans. 234'9925. 

11. What is the difference between 1793'13 and 817' 
05693? Aia. 976'07307. 

12. From 4^ take 2^. Remainder, ljfo, or 1'98. 

13. What is the amount of 29A, 374™/*™,,. 9' 
SloxirW. 2 7, and lOOrV 



MULTIPLICATION OF DECIMAL FRACTIONS. 



Am. 164*997 cwt = 164997 lOOOths of a cwt * 
We may here (IT 69) consider the multiplicand so many 
thousandths of a cwt, and then the product will evidently be 
thousandths, and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand ; and as either factor may be made the 
multiplier, so, if the decimals had been in the multiplier the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we must always point of in the pro- 
duct as many places for decimals as there are decimal places in 
both factors. 

2. Multiply '75 by <2S. 

OPE B£TlON. jo thig example, we have 4 de- 

J~ cimal places in both factors; we 

*" must therefore point off 4 places 

375 for decimals in the product The 

, 150 reason of pointing off this num- 

. ber may appear still more plain, 

'1875 Product. if we consider the two factors as 



M* 
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MULTIPLICATION OF DECIMALS. IT 71. 

vulgar fractions. Thus, '75 is j^ft, and '25 i«- 
jfo : now, £fe x tVff = iWW)j = '1876, iw. same as be- 
fore. 

3. Multiply '125 by '03. 

OPERATION. „ ,. . ■ „ . .„ 

ij35 Here, as the number of significant 

<0g figures in the product is not equal to 

i the number of decimals in both fac- 

•00375 Prod. torn, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : '125 is 1 V5ft, and '03 is 
Tffo : now, tVW X jhs = idWbo = *00375, the same as 
before. 

These examples will be sufficient to establish the following 



A the multiplication of decimal fractions, multiply at in whole 
monbars, and from theproducl point off to many figures for deci- 
mal* as there are decimal places in the multiplicand and multi- 
plier counted together, and, if there are not so many figures in the 
product, supply the deficiency by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. A t $ 5 '4 7 per yard, what cost 8 '3 yards of cloth ? 

Am. $45*401. 

5. At $ '07 per pound, what cost 26'5 pounds of rice ? 

Ana. ftl'SSS. 

6. If* a barrel contain 1'75 cwt of flour, what will be the 
weight of *C3 of a barrel '■ Ant. 1*102.5 ewL 

7. If a melon be worth $'09, what is '7 of a melon, 
worth? Ant. 6^ cents. 

8. Multiply five hundredths by seven thousandths- . 

Product, '60035. 

9. What is '3 of llfi ? Am. 34*8. 

10. What is '85 of 3672 f Ant. 3121*2. 

11. What is <37 of '0563 ? Am. <020831. 

12. Multiply 572 by '5a Product, 331'76. 

13. Multiply eighty-six by four hundredths. 

Product, 8'44. 

14. Multiply f»62 by *0008. 

15. Multiply forty-seven tenths by one thousand eighty- 
nil hundredths. 
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16. Multiply two hundredth! by eleven thousandths. 

17. What will be the cost of thirteen hundredths of a ton 
of hay, at $11 aton? 

18. What will be the cost of three hundred seventy-five 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages he seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weekB, Sundays ex- 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

IT 72. Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always he equal to the number of decimal places in the 
multiplicand and multiplier counted together. The multi- 

Slicand and multiplier, in proving multiplication, become the 
ivisor and quotient in division. It follows of course, in di- 
vision, that (Ae number of decimal places in the divtsor and 
quotient counted together, must always be equal to the number of 
decimal places In the dividend. This will still further appear 
from the examples and illustrations which follow : 

1. If 6 barrels of flour cost $ 44'718, what is that a bar- 
rel? 

' By taking away the decimal point, sj44'718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7453 
mills, = $.7'd53, the Answer. , 

Or, retaining the .decimal point, divide as in whole num- 
bers. 

operation. As the decimal places in the di- 

6 )44 718 V ; SOT SQ( j quofon^ counted toge- 

. Am. 7'453 tbor, must , &« e 1"al to the number 

of decimal places in the dividend, 
there being no decimals in the divisor, — therefore point o(F 
three figures for decimals in the quotient, equal to the number 
of decimals in the dividend, which brings us to the same re- 
sult as beirce. 

2. At $-4 %5 a barrel for cider, how many barrels maybe 
bought for $i' ? 

In this example, there are decimals in the. divisor, and 
none in the dividend. $4'75 = 475 cents, and $31, by 
annexing two ciphers, = 3100 cents j that is, Reduce the di 



140 xuvuiotr of decimals. V 78. 

▼idend to parts of the same denomination as toe divisor. 
Then, it is plain, as many times as 175 cents are contained in 
3100 cents, so many barrels may be bought 

475)31Q0(6Jf£ barrels, the Answer; that is, 6 barrels and 
2850 jM of another barrel. 

— " '•' ' But the remainder, 250, instead of be- 

ing expressed in the form of a common 
fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point after the 6, or whole ones. 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from, 
the divisor and dividend. 

OPERATION. 
4<7fi) 31*00 (6*626 + barrels, the Answer; that is, 6 ba^ 
2850 rels and 626 thousandths of another 

2375 E - annexing a cipher to the first 

remainder, thereby reducing it to. 

1250 lOths, and continuing the division, 

950 we obtain from it '5, and a still iur- 

ther remainder of 1 25, which, by an- 

3000 nexing another cipher, is reduced to 

2860- lOOths, and so on. 

— — The last remainder, 150, is £M of 

a thousandth part of a barrel, which 
IS of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them to be fite, 
which corresponds with the nnmber of decimal places in the 
divisor and quotient counted together. 

3. Under TT 71, ex. 3, it was required to multiply '125 by 
'03 ; the product was '00375. Taking this product for a 
dividend, let it be required to divide '00375 by '125. One 
operation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to- 
gether, will be equal to the decimal places in the dividend, 
we may divide as in whole numbers, being careful to retain 
the decimal points in their proper places. Thus, 
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operation. The divisor, 125, in 375 goes 8 

'125)<003T5(<0B times, and no remainder. We have 

*"fi only to place the decimal point in 

qqa the quotient, and the work is done. 

There are five decimal places in the 
dividend ; consequently {here must be five in the divisor and 
■pintisit counted together; and, as there are three in the di- 
visor, there must be two in the quotient ; and, since we have 
hot one figure in the quotient, the deficiency must be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to the 
name result. Thus, '125 is J&fo, and '00375 is iVWW : 
now, TtfWfctF ■*■ i\rW = \3ttm * = ihi = '03, the same 
as before. 

IT 73. The foregoing examples and remarks arc suffi- 
cient to establish the following 

RULE. 

In the division of decimal fractions, dimde da in whole Hum- 
bert, and from the right hood of the quotient point off as many 
fiawetfor decimals, as the decimal figures in the dividend ex- 
ceed those in the divisor, and if there are not sa many figures in 
the quotient, supply the deficiency by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figure! in the divisor exceed those in the dividend, ciphers 
may be annexed to the dividend or the remainder, and the 

rtiect carried to any necessary degree of exactness; b.it 
ciphers annexed must be counted so many decimals of 
the dividend. 

fexAMPiES FOB PRACTICE. 

. 4. If $472'875 be divided equally between 13 men, how 
much will each one receive ? Ans. $ 36'375. 

5, At $ '75 per bushel, how many bushels of rye can be 
bought for $ 141 1 ' Ans. 188 bushels. 

6, At 12* cents per lb., how many pounds of butter may 
be bought for $ 37 ? , Ans. 296 lb. 

7, At 6£ cents apiece, how many oranges may be bought 
for ft8? Jtju. l28or&Dges. 

8, If'f of a barrel of flour cost $5, what is that per bar- 
rel? Ana. $8'333-|-. 

9, Divide 2 by 63'J; Quel. '037-j-. 
-■■■ ■■ - ■■'■ : B db,GoogIe 
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10. Divide '012 by '005. Qwt. a'4. 

11. Divide three thousandth* by four hundredths. 

QuoL «07B. 

12. Divide eighty-six tenths by ninety-four thousandths. 

13. How naany times is '17 contained in 8 £ 



DEDUCTION OF COMMON OB VULGAR FRAC- 
TIONS TO DECIMALS. 

IT 74. 1. A man has t of a barrel of flour; what u that 

'expressed in decimal puts? 

As many -times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
in the fraction. We can obtain no whole ones in f , because 
the denominator is not contained in the numerator. We- 
may, however, reduce the numerator to tentlu, (IT 72, ex. 2,} 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4'0. Then, as many times as 
the denominator, 9, is contained in 40, to many tenth* are 
contained in the fraction 5 into 40 goes 8 times, and no 
remainder. Ant, '8 of a bushel. 

2; Express } of a dollar in decimal parts. 

The numerator, 8, reduced to tenths, is f%, 3'0, which. 
. divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be reduced to 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many hundredths also may be obtained. 4 
into 20 goes G times, and no remainder. J of a dollar, there- - 
fore, reduced to decimals, is 7 tenths and fi hundredths, that 
is, '75 of a dollar. 

The operatic a may be presented in form as follows :— 

Aura. 
Denom. 4 ) 3'0 ('75 of a dollar, the 
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3. Reduce ^ to a decimal fraction. 
The numerator mast be reduced to AimoWfAs, by annex- 
ing two ciphers, before the division can begin. 

66 ) 4'00 ( <06M +, the Awwm j, 

396 

400 As there can be no tenths, a cipher must 

396 be placed in the quotient, in tenth's place. 
4 
ifttfc ^cannot be reduced exactly; for, however long the 
division be continued) there will still be a remainder.* , It is 
sufficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

Prom the foregoing examples we may deduce the follow- 
ing general IIule :— - To reduce a common to a decimal frac- 

• Decimal figures, whioh continually repeal, like '06, in this exam- 
ple, aie celled StpM tndj yit Circulating Decimals. If only onefjrur* 
repeetB,aa '3333 or '7777V &c., A'act&i^rmgU rmtttmd. If (woo, 
Mara figures circulate alternately^. liBOtiOt), '334234334, An., it i« 
called ■ compound rcuctend. ,-4£otber figures arise before tlioao which 
circulate, aa '743338, 'HSUOluT^ft^lbe decimal la called a mixed 
repetend. - ^^^ 

■AimgU repetend a denoted by writingNnly the circulating figure 
with t point over it : thus, '3, signifies that the 3 is to be cotttinnallr 1 
repeated, forming an infinite or -never-ending series of 3's. 

■i compound repetend is denoted by a point over thafirst and last re- 
peating figure : thus, *234 Higuifies that 234 ll to be continually re- 
It may not ba amiss, here to show howt-h'e eoliie of any repeundmiy 
be found, or, in other words, how it may be reduced to ill equitulen* 
vulgar fraction. 

If we attempt to reduce i to a decimal, we obtain a continual repe- 
tition of the figure 1 : thus, '11111, that is, the repetend 'I. The value 
of the repetend <i, then, is $ ; tho value of '323, &c., the repetend % 
will evidently be twice as much, that h, 8. In. t&e-fnn s— atter, 3 = 
},Sjid'4=J,and'5 = J, end so on to 0, W^Cch = | = 1. 

1. What U the value of '6? ,' *».!■ 

2. What is the value of '6? Jbu. | = #/ What is the value of •&> 
of'#f of'4? cf'o? -7-of3? -of'l? 

If pV be reduced to adecimal, it produces '0101 01 , or the rapVend &i 
The repetend 'OS, being 3 times aa much, must be A and '03 = ^, 
and '48, being 48 time* aa much, moat be J}, and '74 ^>t, &c. 
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turn, — Annex one or more cipher/, as may be necessary, to the 
numerator, and divide it by the denominator. If the* there be 
a remainder, annex another cipher, and divide as before, and go 
continue to do so long as there shall continue to be a remainder, 
or until the fraction shall be reduced to ana necessary degree 
of exactness. "Trie quotient will be the decimal required, 
which must consist of aa many decimal places as there are 
ciphers annexed- to the numerator; and, if there are not so 
many figures in the quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. Reduce £, £, -^, and y-^-j to decimals. 

Ann. <5 ; <25 ; *025 ; «00797 +. 
6. Reduce §J, t^b, ttW and gaW i g to decimals. 

Arts. '692 + ; '003; '0028 +; '000183 -f-. 

6. Reduce ||f, B W, *$$» to decimals. 

7. Reduce J, &, ^f,, £, §> tVi At iriSr to decimals* 

8. Reduce J, J, f, i, f, §, £, fo ^ W to decimals. 



If a is be reduced to a decimal, it produces '001 ; consequently ' 
■003= -,i^,and l 637 = ^,and4a5 = JfS,&c. As this principle 
wiH apply to any numlier of places, we have this general RoLi/er re- 
dacmg a circulating decimal to a vulg sr fraction- — Make the ft**" 
repctend the numerator, and the denominator will be aa man j w aa 
- there are repeating figuree. 

3. What ia the vulgar fraction equivalent to '704 I Jus. £#$. 

4. What ia the value of'003? '014? '334? '01821? 

'2463? '002103 ? Ant.t0Uut,sT?fi&s- 

5. What ia the value of '43 1 

In thia friction, the repetend begina in the second place, or place of 
hundredths. The firstfignre, 4, is A, and the rey Mead, 3, tl # of tV, 
that is,/o-; theae two parte must be added together. tV + A = lo 1 
= i&, Jhs. Hence, to find the value of a mixed repetcnd^-Tini the 
value of the two parte, sKparatily, and add them together. 

6. What ia the valueof'153> tV^ + ffgtt = W — *fc> At 

7. Whatisthevaloeof'0047? Jine.-gUv 

8. What lathe value of '138? '16? '4i23? 

It is plain, that circulates may be added, subtracted, mnltfplied, and 
divided, by first reducing them to their equivalent vulgar fraction!. 



Yrt. 



MDITCTIOJI «JV CKCIMAl, ItttACTIOWS, 



REDUCTION OF DECIMAL JwtAOSICIflS. , ... 

IT 75. Fractions, we haves<*fli, (TT 52.) li^^gent, are 
reduced from low to hV'Sr deuominatioi^iy divisiun, and 



from high to Iohtim- denominations by.i> 

To reduce a cntnfwund num-l 7t> reduce the decimal of a 
her to a decimal of the highestjXinher dtnaaimation t»i*tegert 
dtnondruitiiHi. oj lower demm&tttVaM. .. 

1. Reduce 7i. 6 d. to the! 2. Red^'C '375 £. to in- 
decimal of a pound. I tefteifOFiowef denotrfiimiinns. 
6 d. reduced to the decimal (' '376 £.i^u^edto shillings, 
of a shilimg, that is, divided that is, jrfultiplied by 20, is 
by 12, is <5 s., which annexed TSO kS *en (Be -fractional 
to the 7 s. making T'5 8., and part, ( 0*"a., reduced 10 pence, 
divided by 20, is '375 £. tfie Uh* % multiplied by 12, is 
'■'■' A>». 7 s. - ' 



The process nuy De J** -6 " 
sentedinformofaru^'AuV — 
Divide the lomtt* -denomina- 
tion given, anntxing to it one 
or more ciphers, as may be 
necessary, by that number 
Which it takes of the same to 
make one of the nest highi 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination, 
tinue to do, until the whole 
shall he reduced to the di ■' 
mal required. 

EXAMPLES FOB PRACTICE. 
3. Redu^l ox. 10 pwt. to 

the fi uc'"' 11 °f a pound. 




That is, — Multiply the given 
decimal by that number which 
it takes of the next fou*r de- 
nomination to make one of this 
higher, and' from the right 
hand of the product point off 
as many figures -for decimals* 
as there afe figures in the 
given decimal, and so con- 
tinue to do through all the de- 
nominations: the several num- 
ber* at the left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations. - 
EXAMPLES FOR PRACTICE. 

4. Redu«' i f23tts.Troy;*o 
integers of lower dfcnomina- 

OPEKATIOS. ' 
lb. <1» , 

M 
*. i'500 , 

20 ,' / 

fpwt.10'000. A»s. lOZJflpjrfc 
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•mtojim. or Mcnu^„ i0TIM „. 






qr. 3 n. to a, e 



<- JUdoee 1 qr 
U. BedbM ,17 h. 8 m. 43 

lbs. H oi. to the **&,*! 4 £ , 



6. What is lift valne of 
aSBSofaten? 

- ft What is the value of "12 
hna>«f jj^ef > 

la What i 9 the value „f 

'373 of a yard? 

13. What to the value of 
'713 of a rUy ? 

14. What is the value of 
TS135of a guinea? 

«- What is the value of 
'18334821 of a ton? 

*£i£}t£ U ttV *^»*»™ «nd prove th„ follow 

l t' SS*"* 4 rodl *° *• decimal <* on „„» 
^ ^^ftevalaeof^ofalhfof^ j 
^W. Reduce 18 hou™, l 5 m . S0% 8ec . X'fceiaud of a 

«0. What is the vihie of <67 of a l ea ™ e ? 

«. Red** 10 ,. »J 4 to the bae ^ [ \ ^ 

*^SS SST^forSS b yj^««-,more- 
relation to tt is u foQowa ■ Iore 8 01B 8- Th« reasoning in 
pA, rf £»* *? S "• I ^^foni every 2 s. is A or '1 * 

hW=»el duTlMO fiutttop, iiuSld rfilo i.. J J " 
"to U.™: if ft^Cmo^ aJX^M, Ji, ° "S? '- 

Us ft«rd«. «id . 1, tt,„ : &Kn"S,™ m °" th "' 

Ummaddu. ml t)ii> w™i.„iii i- ^Sri??? s ° man y 
hin less ttaa 
luced to tt. 



. &.«ndtli, u.J to ^nllt'Si hr^SS* irilhin h.,.~,r' 
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TT 77. KEDUCTIOK Or MCIMAL fBiO*teit». Uf 

decimal of a. pound as follows: 16 a. = 'fl £. and 1 s. *- 
•06 £ . Then, 5 J d. ss 23 farthings, which, increased by 
1, (the number being mote than 12, but not exceeding 8fl,) is 
*024 £ ., and the whole is '874 £ . the Jb 

Wherefore, to reduce shillings, pence «P farMnm to the 
decimal of a pound by inspection, — Call emery two ihiUitsgs one 
truth oj a pound ; every odd thiUing, five hundredths ; and (A« • 
nisnitfr o/ farthings, tn fne otoen pence and jarth&ua %, mtm 
tkoiuanilths, adding one, if the number be More thou tumble md 
not exceeding thirty-fix, and (wo, $f (A3 taa&r &* Mare thorn 
thirty-six^ 

IT 77. Reasoning as shore, the result, or the three first 
figanss in 'any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by impaction. DonMe 
**« first figure, orWenins, for shillings, •jjd, if the second 



figore, or hundredths, be five, or more than llw, reckon 
*— •*illing ; then, after the five is deducted, eaD die figures 
in the second HD d third place so many farthings, abating 
one when they are above twelve, and AW when above thir- 
ty-six, and the result will be the answer, Bufficwutly «<u:t 
for all practical purposes. Thus, to find the Tnlno of '878 £ . 
by inspection. :<?- 

*8 - tenths of a pounds- . -^ _ __ jgjwilings. 

*05 hundredths of a p%und ~~ > i~^ si (dulling. 

'026 thousandths, abating 1, = 85 fartJD&B^.^. § _ 5^4 

'876 of a pound • - % - - as lfsT^ftld, 

EXAMPLES VOB. PBAOTIOE 

1. Find, by inspection, the decimal expressions of Vs. 7 <L, 
and 12 s. Of- d. Aia. '479£., and VOZ£. 

2. Fiad,by inspection, the value of '523£., and 1l94.£. 

,. Am. 10 s. KJ d., and 13 s. 10* d. 

3. Reduce to decimals, by inspection, the following sums, 
and find their amount, viz. : 15 s. 3 d. ; 8 s. 11} d. ; 10 : 
6£d. ; 1 s. 8£d. ; £ d., and 2* d, JnumbX, £l E 83n>. 

4. Find the value of '47 £.., 

Note. When Hie decimal has but two figures, after taking 
out the shillings, the remainder, to be reduced to thoaeomdth*, 
will require a cipher to he annexed to the right hand, or 
supposed to be so. Am. 9 s. «| 4 
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lit) ' *cm>ijm**wt to wnu nuenan. ir 77 

ft. Y*Iue the following decimals, by inspection, and find 
theh- »m«uit, viz. ; <78S.£.; '3S7 i.; '916 £.; '74 «.; 
'S jE.; '25 £.r •!»£.■, sod '008 J6. wtiv.3je.ias.lld. 



i 



VTESTIOTTS. 

l. Whift ; tw decimal fhcetions? a. Whence is the term 
derived? ' 3. How do decimal differ from common frac- 
tious ? 4. How are decimal fractions written ? 8. How 
can the proper denominator to a decimal fraction be known, 
if it be not rio'tep«w? 6. How is the*value of every fifjor* 
determiuerl ? -if What does the first figure ™ the right 
hand of the'd'echnal point signify ? -^- the second 6e«— * 

third figure? fourth figure? 8. How do cipher* 

placed at the rigti hand of decimals, effect their value? 
* PUeed -atthe Ufi hand, how do they affect their ™taer, 
10. How are decimjls read? 11. How are decimal frac- 
tions, having different denominato", reduced to a common 
denominator? 12. What is * mixed. n^er? 13. How 
roay.»iiv^We number b^d*~^ **»"* P«" * **> 
How cob i any mixed i**"** be * ead together, and the .. 
whole express^ 4 • B '* ne *» )rm ^ a common fraction ? 15 
lYnat ,v inferred respecting the denominations in federal 
rn.^ey ? 16. What is the 4*W for addition and subtraction 
of decimals, .par.tiqul.arly as respects placing the decimal 

point in the results ? multiplication ? — > — division } 

17. How is a common or vulgar fraction reduced to a deci- 
mal ? IS. What is the rule for reducing a compound num- 
ber to a decimal of the highest denomination contained in ' 
it? 19. Whatis the rule for fiudiiifthe value of any given i 

decimal of a higher denomination in. terms of a lower? 
20. What is the rule for reducing shillings, pence and far- 
things to the decimal of a pound, by inspection ? 21. What 
is the reasoning in relation to this rule ? 22. How may the 
three first figuras'of any decimal of a pound be reduced to. 
shillings, pence and farthings, by inspection? 
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SUPPLEMENT TO DECIMAL MLiCTIOM. 



1. A merchant had several remnants of cloth, measuring 
m follows, viz. : 



6 * 

I * ..... 

9 s* 

8* .... 

3.V 



How many yards in the white, and what weald 
the whole come to at $3*07 per yard? 

JViXe. Reduce the common fractions to deci* 
mala. Do the same wherever they occur in die 
examples which follow. 

Am. 36*475 yards. * 18S ( 8S8 +, cost ... 

3. From a piece of cloth, containing 36# yls>~»?f? B '5*' ,t 
sold, at one time, 7^ yds., and, at aaotheK™«» tJK" * 
howmuchoftheclothhadheleft?. - ■*" ** 16 T^oa. 

3. A farmer bought 7 yard" -C broadeloth for 8fy£., a 
barrel of flour for aX £,« cask of lime for 1{ £ ., and 7 lbs. 
of rice for A £ . jJ-e paid 1 ton of hay it 8ft * , 1 cow 
at 6jf £ ., iu»l the balance in pork at ^ £ ■ per lb, ; how 
many rfere the pounds of pork I 

Note* In reducing the common fractions in this example, 
it will be sufficiently exact if the. decimal be extended to 
three places. Am, 108$ lb. 

4. At 12£ cents per lb., what will 37{ lbs. of batter coat ? 

Am. #4<7I6*. 

5. At 9)I7'37per ton for hay, what will lit tons cost? 

Am. £20i'92$. 

6. 751* fflSore raompie reverted. At $201 '&2f for 1 If. tons 
orhay, what is that per ton? Am. $17'37. 

7. If '45 of a ton of hay cost $ 9, what is that per ton ? 
CmmdtVGS. Am. $20. 

8. At '4 of a. dollar a gallon,, what will '26 of a gallon 
of molasses cost ? Am. $ 'I. 

9. At $9 per cwt., what will 7 cwt 3 qrs. IS Lbs. of sugar 

Note. Ileduce the 3 qrs. 16 lbs. to the decimal of a ewt, 
extending the decimal in this, and the examples which fol- 
low, to four places. Am. 71'036-f-. 

10. At $ 69*876 for 5 cwt t qr. 14 lbs. of raisins, what is 
that per cwt ? Am. $ 13. 

11. What will 2300 lbs. ofhaycome to at 7 mills per lb. ? 

Am. $ 16'10. 

12. What will 765A lbs. of coffee come to, at 18 cents per 
lb.? Am. •)137 t 7» 

N # 
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150 wovttxxxMT to decimal raAcnoirt. 1 TI 
13. What will 12 gsJs. 3 qts. 1 pt of gin cost, at 2B cento 
Afye. Reduce the whole quantity to quarts and the deci- 
14 Bought In-'ids.2qr8.3na.ofbroadcloaifor#100 , ia6; 

what was Sat per yard ? •<*>«. **' 

i»- At '91*93 per bushel, how much wheat may be 

bought l»r>'73 ? Am. 1 peck 4 quarts. 

16. At $92*73 per ton, how much iron may be pur- 
chased for $60*268 f ' Am. 13 cwt 

17. -Bought t load of bar for $9*17, paying at the rate 
""-£-4J6jwr ton ; what was the weight of the hay ? 

^~^-^L * Ana. 11 cwt 1 qr.23Ibs. 

18. At $ Sites*™, tun, what will 1 hhd. 15 gals. 3 qts. 
of wine cost? ^"""^ lv " Aha. $94*50. 

19. The oboe* JwersetfT-A* $94*50 for 1 hbd. 15 gals. 
3 qts. of wine, what is that per WwL^ An*. $ 302'4, 

Note. The following examples reciprocfirtj pro T e each 
other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results wiU be sufficiently 
exact for all practical purposes. If, however, greater exact- 
ness be required, the decimals roust be extended to & greater 
number of places. 



20. At $ 1*80 for 3J qts. of 
wine, what is that pet gal.?. 

22. If | of a ton of pot- 
ashes cost $60*45, what '- 
that per ton? 



21. At $2*216 per gal., 
what cost 3£ qts. ? 

23. At $ 96'72 per ton for 
pot-ashes, what will £ ofa ton 
cost? 



24- If'Sofayaid 
of cloth cost $2, 
what is that per 

27. If 14 cwt. of 
pot-ashes costl9.fi. 
5 s., what is that 
per ton? 



25. If a yard of 
cloth cost $ 2*5, 
what will '8 of a 
yard cost? 

2a If \ ton of 
pot- ashes cost 27 JS , 
10 s., what will 14 
cwt cost? 



26. At $2*5 per 
yard, how much 
cloth may be pur- 
chased for $ 2 ? 

29. At 27 £. 10s. 
a ton for pot-ashes, 
what quantity may 
be bought for 19 £. 



Note. After die same manner let the pupil reverse and 
prove the following examples : 
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IT 77, 78. seduction or currencies. 151 

SO. At $ 18*50 per ton, how much hay may be bought 
"or $ 12'025 ? 

31. What will 3 qrs. 2 na. of broadcloth cost, at $6 per 
yard? 

33. At $22<10 for transportation of 65 cwt. 46 miles, what 
is that per ton f 

33. Bought a silver cup, weighing 9 oz. 4 pwt 16 grs. for 
3 £ . 2 s. 3 d. 3£ q. j what was that per ounce ) 

34. Bought 9 chests of tea, each weighing 3 cwt 2 qrs. 21 
lbs, at 4 £.. 9 s. per cwt. ; what came they to f 

35. If S acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to product 47 
quarters 4 bushels ? A quarter is 8 bushels. 

.Note. The above example will require two operations, 
for which consult TT 65, ex. 1. 

86. A lady purchased a gold ring, giving at the rate of 
' $ 20 per ounce ; she paid for the ring $1'25; how much 
did it weigh ? 



REDUCTION OF CURRENCIES. 

IT 78.. Previous to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the 
United Stales, were .made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations, 
although the same in name, were different in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 
England, 4 a; 6 d. , called English, or sterling money 

Canada and ) _ „ , — , 

Nova Scotia, \ 5s " caUed Oaaada currency. 
The New Eng-"1 

land States, I 
Virginia, 1 6 s., called New England currency. 

Kentucky, and 
Tennessee 



New York, 
Ohio, and 

N. Carolina, 
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Ohio, and ' > 8 s. r called New York currency. 



•W KEDDCTION OF L'UBBENCIES. V 7& 

1 dollar is reckoned in 
New Jersey, "1 

Pelnraiv^; f 7 "- fid > calied P*™!!**"*** currency 

Maryland, J 

S. Carolina and ) , _ , „ , _ 

Georgia, < 4s " 8d *> caJle(1 Georgia currency. 

1. Reduce 6J3. 11 e. 6£d. to federal money. 

JVofev To reduce pounds, shillings, pence and farthings, 

Hi either of the above-named currencies, to federal money, 

First, reduce the shillings, pence and farthings (if asy he 
contained in the given sum) to the decimal of a pound by in- 
spection, as already taught, IT 76.- 

6J5.11s. 6*d. = JE6 ( 5.76. 

English money. — Now, supposing the above sum to be 
English money, — l£.is20 s. = 240 pence, in all the above 
currencies. I dollar, in English money, is reckoned 4 s. 6 d. 
z= 64 pence, that is, fflf = fa of 1 pound. Now, as many 
times as fa the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in £6'576, so many dollars, it is- 
evident, there must be; thatis,— To reduce EnglUh to federal 
money,— Divide the given sum by fa the quotienj will be 
federal money. 

je6<576 English money. Xate. It will be 

40 recollected, to di- 

vide by a fraction, 

9) 263*040 we multiply by the 

«^m fata* *™», *»,. Jsrtrjjg 

by the numerator. 
Canada cuurbmcy. — Supposing the_above sum to be Cana- 
da currency, — 1 dollar, in this currency, is 5 s. = 60 pence, 
that is, ffa = % of 1 pound. Therefore,— To reduce Cana- 
da currency to federal money, — Divide the given sum by £, and 
die quotient will be federal money; or, which is the same 
thing, — Multiply the given sum by 4. 

£6'576 Canada currency. 
4 

$27'304 federal money, Antwer. 
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f.lfg. MDOCTIOM OP CDRBBNCDM. 163 

New England cureenc*.— 1 dollar, in this currency, is 
« a, = 72 pence, that is, y^ = -ft, <« '» of a pound. There- 
fore,— To reduce New England currency to /ederot money,— di- 
vide the given sum by '3, 

'31 £. 6'576 New England currency. 

$21'92 federal money, Answer. 

New York cowuwcv.—l dollar, in this currency^ 8 s. = 

96^1, that is, £1, = A, or '4 of a p.und. Therefore, 

_ To reduce JVew fork currency to JederaJ money,— Dmde the 

given sum by *4. 

'4) J£ . 6'576 New York currency. 
$ 16'44 federal money, Answer. 
Pennsylvania CPKRENCT.^ldollar,inlhis,currency, is 7s. 
6 d. = 90 pence, that is, ffi, — t of a pound- Therefore,— 
TOTtdueePemmlpama currency to federal money,— Divide by 
j, that is, multiply the given sum by 8, and divide the pro- 
duct by 3. 

£ . 6'576 Pennsylvania currency. 

8 
5)62*08 

$ Xt'saB.federal money, Answer. 
Georgia cbrbbncv. — 1 dollar, Georgia currency, is 4 s. 
8 d. = 66 pence, that is, ^ = -fa of a pound. Therefore,— 
To reduce Georgia currency to federal money, — Divide by ^j, 
that is, multiply the given sum by 30, and divide the pro- 
duct by 7, 

£. 6'676 Georgia currency. 



7)197'280 
$28*182$ federal money, Answer. 
From the foregoing examples, we derive the following 
general Rule : — To reduce English money, and the currencies 
of Canada and the several States, to federal money, — First, re- 
duce the shillings, &C, if any in the given sum* to the deci- 
mal of a pound; this being done, divide the given sum by 
such fractional part as 1 dollar, in the given currency, is 
t fractional part of 1 pound. • 
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154 REDUCTION OT CtTSBENCffiS. IT 78, 79 

EXAMPLES FOR PRACTICE. 

2. Reduce 125£ ., in each of the before named currencies, 
to federal money. 

iiafijE . English money, is $56S'555$. 
125 J3. Canada currency, ... $500. 
125£. New England currency, ... «416'6GGS. 
126*. New York $312'50. 
lUye, Pennsylvania $333'333$. 
125J2. Georgia _ $535'71<4. 

3. Reduce I a' 6 d., in the several currencies, to federal 
money. 

jlnstcers. Is. 6 d. = '075JE. English money, is $'333£; 
Canada currency, it is $ '30 ; New England currency, it is 
('25; New York currency, it is $'I87A; Pennsylvania. 
currency, it is $'20; Georgia currency, it is $'321$. 

4. Reduce 75 £ . 15 s., in the several currencies, to federal 
money. 

5. Reduce 18 £ . s. 8J d., in the several currencies, to 
federal money. 

6. Reduce 44, d., in the several currencies, to federal 
money. 

7. Reduce 36£. 3 s. TJ d., in the several currencies, to. 
federal money. 

11 79. To reduce federal money to any of the before namfd 
currencies, reverse the process in the foregoing operations ; 
that is, — Multiply the given sum iu federal money by snqh 
fractional part as 1 dollar, in' that currency to which yon 
would reduce it, is of 1 pound. The product will be the 
answer in pounds and decimals of a pound, which must he 
reduced to shillings, pence and farthings, by inspection, a* 
already taught, TT 77. 

EXAMPLES FOR PRACTICE. 

1. Reduce $118'25 to the several before named cur- 
rencies. * £. s. d, 
{English money, is 26 12 I J. 
Canada currency, ...29 11. 8, 
N. England currency, ... 35 9 6, 
N. York 47 6 0, 
Pennsylvania 44 6 10*. 
Georgia 27 11 9j. 
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2. Change $ 250 to the several currencies. 

3. Change 56 cents to the several currencies; 

4. Change $45'12£ to the several currencies. 



IT 80- It may sometimes be required to reduce one cur- 
rency to the par, or equality of another currency. 

1. Reduce 35 JS. 6 b. 8 d., English, money, to N. England 
currency. 

$ 1 is 4 s. 6 d. as 54 d. English money. $ 1 is 6 s. =s 
72 d. N. England currency ; that is, the Value of any number 
of pounds, shillings, pence, &c, English money, is ii — t 
of the same in N. England currency ; consequently, — To re- 
duce Ettgtah money to N. England currency, — Multiply by £, 
or, which is the same, increase it by 4 part of itself. Thus, 
£. ». d. a . 
3 ) S5 6 8 English money, is 
11 15 6 2 



47 2 2 2 New England currency, Antmer. 
Hence we have this general Rule for finding * multiplier 
to reduce any currency to the par of another : — 

Make $ 1 in pence, of the currency to he reduced, the de- 
nominator of a traction, over which write $ 1 in pence, of 
the currency to which it is to be reduced, for a numerator. 
This fraction may then be reduced to its lowest terms be- 
fore multiplying. 

On the same principles, let the pupil form for himselfrayM- 
nliers, by which 

To reduce EnglisB money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

.... _ Canada currency to English, N. England, N". 

York, Pennsylvania, and Georgia currencies. 

N. England currency to Canada, N. York, Penn 

sylvajiia, and Georgia currencies. 

N. York/ currency to English, Canada, N. Eng- 

land. Pennsylvania, and Georgia currencies. 

Pennsylvania currency to English, Canada. 1ST 

England, N. York, and Georgia currencies. 
Georgia currency to English, Canada, N. Eng- 
land, N. York, and Pennsylvania currencies. 
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ireMt. 

Salt* at which the following foreign co'mt an estimated at tie 

Qutom Howe* of the United State*. 

Livre of France, ------..__ * 'is*. 

Franc do. ------__..* tjg? 

Silver Rouble or Russia, -----_-_ * «75 

Florin or Guilder of the United Netherlands, - $ '40.' 

Mark Banco of Hamburg, .-_._,_ * 'Hti. 

Real of Plate of Spain, - | <Jo* 

Real of Vellon of do. --------- * 105) 

Milrea of Portugal, ----.*..-_ jj i<24* 

Tale of China, -----.--.__ $1'4&' 

Pagoda of India, -------_.. * i*g4_ 

Rupee of Bengal, ---.....__ $ 150. 

3. Reduce 8764 liyres to federal money. 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250,000 florins to federal money. 

5. In $1000, how many francs? 



IT 81. Interest is an allowance made by a debtor to a 
creditor for the use of money. It is computed at a certain 
number of dollars for the use of each hundred dollars, or so 
many pounds for each hundred pounds, &c. one year, and 
in the same proportion for a greater or less sum, or for a 
longer or shorter time. * 

The number of dollars so paid for die use cf a hundred 
dollars, one year, Is called the rate per cent, or per centum; 
the words per cent, or per centum signifying by the hundred. 

The highest rate allowed by law in the New England 
States, is 6 per cent.* that ts, A dollars for a 100 dollars, 6 
cents for a 100 cents, A pounds for a 100, &c. ; in other 
words, T § ? of the turn lent or due in paid for the um of it one 
year. This is called legal interest, and will here be under- 
stood when no other rate is mentioned. 
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test. 

Let m HnpOM the nun tent, or due, to be $1. The 
100th part of $ 1, or -nl B of a dollar, is 1 cent, and yf a of* 
dollar, ttw legal interest, is 6 cento, which, written as a de- 
ebnal fraction, is expressed thus, •-•--- TJ6, 

8» «C my other rate per cent 

1 percent, expressed as a common fraction, is 
xfc; decimally, ----------- '01. 

j percent ia a half of 1 percent, that is, - - *00S. 
£ per cent, is a fourth of 1 per cent, that is, - - '0025. 
J pec cent is 3 times £ per cent, that is, - - - '0075. 

Nate. The rate per cent is a decimal carried to (wo 
places, (hat is, to hmdredths; ail decimal expressions lower 
fhan hundredths are parts of I per cent f per cent, for in- 
h tioce, is '625 of I per cent, that is, '00625 . 

Write" 2} per cent as a decimal fraction. 

2 per cent is '02, and £ per cent is '005. An*. '095. 
Write 4 per cent, as a decimal fraction. ■ 4£ per 

tent —— *J per cent 5 per cent '■ > — 7 t per 

cent ■ ■■» 8 per cent 8J per cent ^ — J *.P« 

cent ■ ■" ■■ 9^ per cent 10 per cent (10 per cent-- 

*■'■ tWl- ddeimsBy, '10.) 10^ percent — '^—. 11 per \ 

cent — 12$ per cent IB per cent. ~ - > 

1. If the interest on $ 1, for 1 year, be 6 cents, what will 
be th* interest on $ IT for the same time ? 

It will be 17 times 6 cents, or 6 times IT, which is the 
«an» things— 

#17 
■06 ., 

/ "' 1*02 Anivjer; that is, 1 dollar and 2 cents. 

.To'find the interest ' on" any. sum for 1 year, it is evident 

~ we need only to multiply it by the tnto.per cent, written, as a 

decimal traction. The product, observing to price the point 

m directed in multiplication of decimal fractions, will be the 

interest required. 

Note, Prhrcipat, is the money ilttt, for which interest is 
paid. Am or/NT it the principal and interest added together. 

O 
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2. What will be the interest of #32*15, 1 year, at 4J. per ' 

Mat? 

$ Zt'lS principal. There being fire de- j 

__ '04 5 rate per cent. tim ^ plMeB [ n (he mB i. / 

I6O75 tiplicsid and multiplier, 

12860 ^ ve % ureB """"t °* - 

pointed off for decimals 

Am. , $ 1*44675 from the product, which 

gives the answer, — 1 I 
dollar, 44 cents, 6 mills, and ffc of a mill. Port* of a mill are ' 
not generally regarded; hence, $ 1*446 is sufficiently exact 
for the answer. 

3. What will be the interest of $ 11*04 for 1 year, at 3 

per cent. ? at 5£ pet cent i at 6 per cent ? — I 

at 7 t per cent ? at 8J per cent f at 9$ per cent i I 

■ at 10 per cent ? at 10£ per cent. r at II I 

percent? at llf per cent? at IS per cent. ? I 

at 12J per cent, t 

4. A tax on a certain town is $ 1637*18, on which the '. 
collector is to receive 2j per cent, for collecting; what will '. 
he receive for collecting the whole tax at that rate I 

Am. $40*679. - 
Note. In the same way are calculated commission, in- 
surance, buying and selling stocks, loss and gain, or any 
thing else rated at so much per cent, wiihmtl. respect to tarn. 

5. What must a man, paying $ 0'37j- on a dollar, pay on 
a debt of $ 132*23 ? An*. $ 49'693. 

6. A merchant, having purchased goods to the amount of 
$ 580, sold them so as to gain 12J per cent, that is, 12£ 
cents on each 100 cents, and in" the same proportion for a I i 

greater or Less sum ; what was nis whole gain, and what was 
the whole amount for which he sold the goods ? 

-4ns. His whole gain was $ 72*50 ; whole amount "7 j 
#682*50. j I 

7. A merchant bought a quantify of goods for $ 763*37$; 
how much must he sell them for to gain 15 per cent ? 

Ant. $ 877*881. 

? 8fl> Commission is an allowance of so much per cent. 
to a person called a correspondent, factor, or broker, for as- 
sisting merchants and others in purchasing and selling goods 
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8. My corespondent sends me wold that he hu pur- 
chased goods to the value of $ 1286, on my account; what 
will his commission come to at 2 J per cent ? Am. $ 32*15. 

9. What must I allow my correspondent for selling goods 
to the amount of $ 23r7'46, at a commission of 3* per cent ? 

Am. $75 '31 7. 



Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
. tent, on the estimated value of the property insured. 

Premium is the sum paid by the insured jor the insurance, Jjk 
Policy is the name given to the instrument or writing,^- 
by which the oontract of indemnity is effected between the 
insurer and insured. 

10. What will be the premium for Insuring a ship and 
cargo from Boston to Amsterdam, valued at $ 37800, at 4£ 
per cent ? Am. $ 1701. 

11. What will be the annual premium for insurance oji^t 
house against loss from fire, valued «t $ 3500, at j per cehti ? 
' By removing the separatrix 2 figures towards the Uift^jt is 
evident, the sum itself may he made to express the premium 
at 1 per cent., of which the given rate parts may be taken ; 

i thus, 1 per cent on $ 3500 is $ 35'00, and j of ^ 35*00 is. 
$26 '25, Ajweer. 

12. What will he the premium for insurance onva, ship and 
cargo valued at $25156'86, at £ per cent? — 4- at } per 
cent? ■ <tlP<r cent? — — at $ per cent? V- — at£ 

per cent t Arts. At | per cent the premium is $ 157*23. * 



Stock is a general name for the capital of any trading- 
company or corporation, or of a fond established by govern- 
ment. 

The value of stock is variable. When 100 dollars' of 
stock sells for 100 dollars in money, the stock is said to be at 
par, which is a Latin word signifying equal ; when for moroj 
It is said to be above par ; when for less, it is said t« be be- 
low par. 

13. 'What is the value of $7564 of stock, at 112$ per 
cent. ? that is, when 1 dollar of stock sells for 1 dollar 12£ 
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eta* ini nwaey, w*ich u ia* per cent above par, or IS* pet 
cent adMAM, as it is sometimes called. ,4n». $8509'fiO. 

14. What is the value of $ 8700 of bank stock, at 85* 
per cent, tUat is, 4$ per cent Maw par? At*. #S5S3'S0. 

16. What is the value of $ 120 of atonk, at 921 per cent ? 

ataej per cent? at 67* per ceut ? at ii)4i 

percent? at 1 OS* per cent? at 118 per cent? 

■■ *t 87$ per cent advance ? 



Loss and Gain. 16. Bought a hogshead of molasses for 
$ 60 ,- for bow much must I sell it to gain 30 per cent ? 

Am. $72. 

17. Bought broadcloth at * 3'50 per yard ; but, it being 
damaged, 1 am willing to. sell it so as to lose 13 per cent ; 
how muih will it be per yard ? Ana. $ 2<§0. 

18. Bought calico at 20 cents per yard"; howmuat I sell it 

to gain 6 per cent ? 10 per cent ? 15 per eeut f 

to lose 20 per cent? Aju. tothelast, 16 cento per yard. 

IT S3. We have seen how interest is cast on any sum of 
money, wheji the time is one year; but it is frequently ne- 
cessary to cast interest for months and Says. 

Now, ike interest on $ 1 for 1 year, at 6 per cent, being 
'06, is 

'01 cent for 2 months, 
'065 mills (or £ a cent) for 1 month of 30 days, {far so we 

reckon a month in casting interest,) and 
■001 mill for every 6 days; 6 being contained «V-times In 80. 

Hence, it is very easy to find by inspection, tb»t is, to cost 
ill the mind, the interest on 1 dollar, at 6 'per cent for any 
jjripen rime. The cents, it is evident, will be equal to half the 
greatest even number of the montlis ; the nulls will be 5. for 
the odd month, if there he one, and I for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $1, at 6 per cent., be required for 
9 months, and IS days. The greatest even number of the 
mouths is 8 half of which will be the cents, '04 ; the mills, 
reckoning 5 for the odd month, and 8 for the 18 (3 times 6 
=x 18\ days, will be '008, which, united with the cents, 
('048,) give 4 cents 8 mills for the interest of $-1 for 9 
months and 18 days. 
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1. What will be the interest on $ 1 for S mteths 6 days ? 

■■■■■ . 6 mouths 12 days ? — 1 months t 8 months 

34 days? 9 months 12 days f 10 months? — — 

.11 months 6 days? 12 months 18 days? IS 

months 6 days ? 16 months ? 



Odd datb. 2. What is the interest of $ 1 for 13 months 

16 days? 

The cents will be 6, and the mills 5, for the odd monAt 
and 2 for 2 times 6 = 12 days, and there is a remainder or 
4 days, the interest for which will be such part of 1 mill as 4 
days is part of 6 days, that is, 4 = j of a mill. Ant. <067g. 
. 8. What will be the interest of $ 1 for 1 month S days? 

— 2 months 7 days? 3 months IS days? 4 

months 22 days ? 6 months 11 days ? 6 months 

17 days ? — — 7 months 3 days ? - 8 months J 1 days ? 

■■.I. 9 months 2 days?, — — 10 months IS days? 

II months 4 days? 12 mouths 3 days ? ^J 

Note- If there it no odd month, and the nmher of dags be 
la* thane, to that there are no miUs, it is evident, a cipher must 
be put in the place of mills; thus, in the last example, — 12 
months 3 days, — the cents will be '06, (he mills 0, die 3 
days 4a mill. Arte. 'O60£. 

4. What will be the interest of $ 1 for 2 months 1 day ? 

— — 4 months 2 days ? — r — 6 months 3 days ? ■ 8 

months 4 days ? ——10 months 5 days? for 3 days? 

■— for 1 day? ■ — for 2 days? for 4 days? 

— for 8*aays ? 

6. What is the interest of $56*13 for S months S days? 
The interest of $ 1, for the given time, is '040{f ; therefore, 
i)and£)$S6'13 principal. 

•O40| interest of $ 1 for the given time. 

224590 interest for 8 months. 
2806 interest for 3 days. 
1871 interest for 2 days. 

8*29197, Am. £2'29I. 

(S days ss 3 days + 2 days. As the multiplicand is taken 
once for every 6 days, for 3 days take £, for 2 days take j, 
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of die muMpatcand. } + isf So also, if the odd dkje 

be 4 = 8 days -+- it days, take £ of the multipliesad twice; 
for 1 day, take J. 

JVhfe. If the sum on which interest is to be cut be leu ■ 
than $ 10, the interest, for any number of days fess than t, 
will be less than 1 cent ; consequently, in Justness, if the sum 
be leas than $ 10, such days need not be regarded. 

From the illustrations now given, it is evident, — "VojmA tie 
interest of any nan ts federal money, at 6 per cent., it is only 
necessary to multiply the principal by the interest of $ I for 
the give* lime, found as above directed, and written as a 
decimal fraction, remembering to point off as many places 
for decimals in the product as there are decimal places In 
both the factors counted togethft. 

EXAMPLES FOR PRACTICE. 

6. What is the interest of # 87' iff for 1 year 3 months t 

An*. fJB'SM. 

7. Interestof #I16,08forllmo.l9dayt? #6*761. 

6 of $200 for 8 mo. 4 days? #8'U1, 

9 of $ 0*85 for 19 mo. ? ft '08 

10. of * 8*50 for 1 year 9 mo. IS days ? # '900. 

il of #675 fori mo. 21 days? #a"7ST 

12. ..... of #8673 for lOdays? #14<4o6.- 

13 of #0'73 for 10 mo.? #'080. 

14. of #96for8daya? ) Net*. The inte- 

15 of #73*80 for 8 days? ( rest of #1 for 6 days 

16 of #180*76 for 5 days ?f being 1 mill, the dol- 

17. of #15000 for 1 day? ) lars (Asmsefees ex- 
press the interest in mills fir fix days, of which we may take 
parts. 

Thus, 6 ) 15000 mi!h> 

2*500, that ia, #2*50, An*, to the bet 

When the interest is required for a large number of years, 

it will be more convenient to find the interest for one year, 

and multiply it by the number of years ; after which find 

the interest for the months and days, if any, as usual. 

18. What is the interest' of # 1000 for ISO years ? 

Am. #7100 

19. What is the interest of # 520*04 for 30 years and 

" upDths? Am. #951*678. / 
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20. What u die interest on $400 Tor 10 Tears 3 month* 
'and « days? . Am. $246'.J0. 

21. What is the interest of $220 for 5 yeare? for 

12 years ? 60 years ? Ant. to few/, $ 660. 

22. What is the amount of $ 86, at interest 7 years ? 

9 Au. $122'12. 

23. What is the interest of 36 jE . 9 s. 6£ d. for 1 year ? 
Reduce the shillings, pence, &e. to the decimal of a pound, 

oy inspection, (*" 76;) then proceed in all respects as in 

J federal money. - Having found the interest, reverse the ope- 

ration, and reduce the three first decimals to shillings, &c, 

fay inspection. (U 77.) Am. 2 £ . 3 s. 9 d. 

24. Interest of 36 £ . 10 s. for 18 mo. 20 days t Am. 3 £ . 
8 9. IJd. Interest of 95 £. for 9 mo. ? An$.4£. 5 s. 6 d. 

as. What is the amountof IS £,*J3 e. at interest 10 
months 3 days ? .V******-*^. 19 £ . 10 s. 9£ d. 

26. What is the amonnt^ofJOT £ . for 8 years ? 

- N At*. 14S JS. 

27. What is the amount of 400 £ ■ 10 s. for IB months ? 

.4m. 436 £. 10 8. 10 d. 3q. 
96. What is the amount of 640 £ . & 5. at interest for 1 
year ? "'— — for 2 years 6 months ? — >— for 10 years ? 

An*, to last, 1024 £. 12 s. 9£ d. 

IT M. 1. What is the interest of 36 dollars for 8 months, 
at 4£ per cent, t 

Note. When the rate is any other than tix'per cent., first 
find the interest at B per cent, then divide the interest so 
found by such part as the interest, at the rate required, ex- 
ceeds or falls short of the interest at 6 per cent., and the 
quotient added to, or subtracted from the interest at 6 per 
cent., as the case may be, will give the interest at the rate 
required. 

*04 4£ per cent is J of 6 per cent ; therefore, 

■- - — from the interest at 6 per cent subtract * ; 

£' ,ZZ tte remainder will be die interest at 4£ per 

_ ™ cent , 

3 Interest of $54'81 for 18 mo., atSperct.? Ant. $4*11. 
«' of $ 500 for 9 mo. 9 days, at 8 per ct? $31*00 

4 of $62'12forlmo.20days,e,t4perct? $'346 
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5. Interest of #85 for 10 mo. 15 days, at 12 J per cent.? 

j4w. #9'295* 

6. What is the amount of $53 at 10 per ct for 7 mo. ? 

Jm. $56*091 

The time, rate per cent, and amotoitfffaen, to find the principal. 

IT 85. 1. What sum of money, put at interest at 6 per 
cent, will, amount to $6l c 02, in t yeai 4 months I 

The amount of $ 1, at the given rate and time, is f, l'OS ; 
hence, $61 '02 h- $ l'OS = 56'50 t the principal required; 
that is, — Find the amount of $1 at the given rate and time, by 
which divide the given amount; the quotient will be the princi- 
pal required. Am. $ 56'50. 

2. What principal, at 8 per cent., in 1 year 6 months, will 
amount to $85'12'? *■■* ».+^ Ant. $7&\ 

3. What principal, at 6 percent, in 11 months 9 days, 
will amount to $ 99'311 ? 

Note. The interest of $ 1, for the given time, is '056J ; 
but, in these cases, when there are odd days, instead of 
writing the parts of a mill as a common fraction, it will b* 
more convenient to write them as a decimal, thus, '0565 ; 
that is, extend the decimal to four places. An*. $ 94, 

4. A factor receives $ 968 to lay out after deducting fail 
commission of 4 per eent ; how much will remain to be 
laid out ? 

It is evident, he ought not to receive commission on his 
own money. This question, therefore, in principle, does not 
differ from the preceding. 

Note. In questions like this, where no respect is had to 
time, (ir 81, ex. 4, note,) add the rate to $ 1. Ann. $ 950. 

6. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent ; what does bis commission 
amount to ? Ana, $ 46. 



Discount. 6. Suppose I owe a man $ 397*50, to he paid 

■ in 1 year, without interest, and I wish to pay him now; how 

much ought I to pay him when the usual rate is 6 per cent i 

I ought to pay him such a sum as, put at interest, would, 
in 1 year, amount to $897*50. The question, therefore, 
does not differ from the preceding. Am. $ 375. 

Note.. An allowance made for the payment of any sum 
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of money before it becomes due, as in the last example, is 
called Discount. 

The sum which, put at interest, would, in the time and 
at the rate per cent for which discount ia to be made, amount 
to the given sum, or debt, ia called the present worth. 

7. What b the present worth of $834, payable in 1 year 
7 month* and 6 days, discounting at the rate of 7 per cent r 

Ans. $750. 

8. What is the discount on $ 321*63, due 4 years hence, 
discounting at the rate of 6 per*cent i Am. $62'26. 

9. How much' ready money must be paid for a note of 
* 18, due IB months hence, discounting at the rate of 6 per 
cent? ' A" #Wm 

10. Sold gooda for $ 650, payable one half in 4 months, 
and the other half in 8 months ; what must be discounted 
for present payment? > / Asm. $1*50 

11. What is the present worth of $56*20, payable in 1 

year 8 months, discounting at 6 per cent ? at 4£ per 

cent ? — — nt 5 per cent ? at 7 per cent. ? at 

7* per cent ? a* 9 per cent. r 

Am. to the last, $48*869. 



The tima, rote per cent., and interest being giten, to find the 
principal. 

TTBS- 1. -Whatjaimof money, put at interest 16 months, 
will gain $ 10*50, at 6 per cent J 

$1, at the given rate and time, will gain '08; hence, 
$10'50-!- $'08=: $131*25, the principal required ; that 
is, — find the interest of $ 1, at the given rate and time, by 
which divide the given gain, or interest ; the quotient tcill be the 
principal required. An*. $131*25. 

2. A man paid $ 4' 52 interest, at the rate of 6 per cent 
at the end of 1 year 4 months ; what was the principal ? 

Ans. $66*50. 

a. A. man received, for interest on a certain note, at the 
end of 1 year, $20; what was the principal, allowing the 
rate to have been 6 per cent r Am. $ 333'333£. 
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IT 87. 1. If I pay #8'78 interest, few the use of £36 
for 1 year and 8 months, what is that per cent, ? 

The interest on $ i)6, alone percent, the given time, is f S4; 
hence, $ 3'78 -~ $ '54 = '07, the rate required - that is, — 
Find tke interest on the given sum, at 1 per cent, for the given 
time, by which diride the given interest ; the quotient wul be 
the rale at which interest vmsjyiid. Ana. 7 per cent 

2. If I pay $ 2'34 for the use of $ 468, 1 month, what is 
the rate per cent. ? An*. 6 per cent. 

3. At $ 46'80 for the use of $ 520, 2. years, what is that 
per cent ? Arts. 44 per cent. 



The price* at which goods are bought and told being given, tor 
find the rale per cent, of gain or LOSS- 
IT 88. 1. If I purchase wheat at $ l'lO per bushel, and 
sell it at $ 1'37J per bushel, what do I gain per eent t 

This question does not differ essentially from those in the 
foregoing paragraph. Subtracting the cost from the price 
at sale, it is evident I gain 27 j cents on a bushel, that is, 
— ofthe first cost ^= '25 percent, the Answer. Thatis, 
— Make a common fraction, writing the gain or loesfor the numera- 
tor, and the price at which the article was bought for ilte de~ 
nominator ; then reduce it to a decimal. 



2. A merchant purchases goods to the- mmmW » BSO j 
what per cent profit must he make to gain $ 66 ? 

Am. 12 per Dent, 

3. ■ What per cent profit must he make on "the same 

purchase to gain $ 38'50 ? to gain $ 24*75 ? to 

gain $2'75? 

Note. The last gain gives for a quotient '005, which is £ 
per cent. The rate per cent, it must be recollected, (IT SI, 
note,) is a decimal carried to two places, or hundredth*; all 
decimal expressions lower than hundredths ore parts of 1 
per cent. 

4. Bought a hogshead of rum, containing 114 gallons, at 
96 cents per gallon, and sold it again at $ 1'0032 per gal- 
lon; what was the whole gain, and what was the gain per 
(*nt ? An , J $ 4'924, whole gain, 

■ flM ' I 4J gain per «n( 



6. A merchant bought m quantity of tea. for $ 365, which, 
proving to have been damaged, he sold for $ 332*16 j what 
did he lose per cent i Am. 9 per cent 

6. If I buy cloth at $2 per yard, and tell it for $2*50 
per yard, what should I gam in laying out $ 100 ? 

Am. #25. 

7. Bought indigo at $ 1 '20 per lb., and sold the same at 
90 cents per lb. ; what was tost per cent. ? Am. 25 per cent 

8. Bought 30 hogsheads of molasses, at $600; paid In 
duties $20'66; for freight, $'40'7S; for porterage, $6'05, 
aud for insurance, $ 30'S4 : if I sell them at $ 26 per hogs- 
head, how much shall I gain per cent ? Aw-llfiSKiper cent 



TV principal, rate per cent., and vUerttt being given, to find 
Me Am. 

II 89. 1. The interest on a note of $ 36, at 7 per cent, 
was $ 3'78 ; what was the time ? 

The interest on $ 36, 1 rear, at 7 per cent, is $ 2'52 ; 
nence, $3'78-~ $2'52 = 1 '5 years, the time required; that 
is, — Find the interest for 1 year on the principal given, at the 

ren rate, by which divide the given interest ; the quotient will 
the time required, in yeare and decimal parte of a year; the 
Utter may then be reduced to months and days. 

Ana. 1 year 6 months. 

2. If $31*71 interest be paid on a note of $226*50, 
what was the time, the rate being 6 per cent ? 

Ana. 2'33£ =r 2 years 4 mouths. 

3. On a note, of $ 600, paid interest $ 20, at 8 per cent. ; 
what was the time ? 

Ana. '416 -f- = 5 months so nearly as to be called 5, and 
would be exactly 5 but for the fraction lost 

4. The interest en a note of $ 217'25, at 4 per cent, was 
$28*242; what was the time ? Ana. 3 years 3 months. 

Note. When the rate is 6 per cent., we may divide the 
interest by J .the principal, removing the separatrix heo 
places to the left, and the quotient will be the answer in 
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To find the futerett due m 'notes, fyc. when- partial 
have been made. 
IT "90. In Massachusetts the law provides, that payments 
' iWI be applied to keep down the interest, and that aaither 
interest nor payment shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to the 
same time, that excess is taken from the principal ; but if 
the payment be less than the interest, the principal remains 
unaltered. Wherefore, we have this Rule : — Compute the 
interest to the first time when a payment was made, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due; add that interest to the 
principal, and from the sum subtract the payment, or the 
sum of the payments,' trade within the time for which the 
interest was computed, and the remainder will be a new 
principal, with which proceed as with the first 

1. For value received, I promise to pay James CoHANT, or 
order, one hundred sixteen dollars sitty-sit cents and six mill*, 
tcith interest. May 1, 1822. 

$ 1 16,666. ' Samuel Rood. 

On this note were the following endorsements : 
Dec. 25, 1822, received $ 16<666 Y 

July 10, 1823, $ 1'666 Note. In finding the 

Sept 1, 1824, $ S'OOO {■ tunes for computing the 

June 14, 1825, $33'333 interest, consult TT 40. 

April 15, 1826, $62*000 J 

What was due August 3, 1827 ? Am. $ 23<776. 

The first principal on interest from May 1, 1823, $116*466 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) _ . . 41549 

Amount, $121'215 
Payment, Dec. 25, exceeding interest then due, I6'GS6 

Remainder for a new principal, - - «"- IM'646 
Interest from Dec. 25, 1322, to June 14, JIS25, 

(39 months 19 days,) - - - '-** WOO 

Amount carried forward, $ ISO'039 
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Amount brought forward, $ 120*039 
Payment, July 10, 1823, less than interest 

then due, $ 1<666 

Payment, Sept 1,1824, less than interest 

then due, .... 6*000 

Payment, June 14, 1826, exceeding' in- 
terest then due, ... 33*333 

$ 39*999 

Remainder for & new principal, (June 14, 1825,) 80*040 
Interest from June 14, 1825, to April 15, 1626, 

(10 months 1 day,) - ' - - - 4*015 



Amount, $ 84'055 
Payment, April Id, 1825, exceeding interest then 

due, - - - ' - - - - 62*000 

Remainder for a new principal, (April 15, 1826,) $ 22'055 
Interest due Atig. 3, 1827, from April 15, 1826, 

(16 months 18 days,) .... i'720 

Balance due Aug 3, 1827, - - $23*775 

2. For value received, I promise to pay James Lowell, or 
order, eight hundred sixty-seven dollars and thirty-three cents, 
with interest. Jan. 6. 1820. 

$867*33. Hiram SihboN. 

On this note were the following endorsements, viz. 
April 16, 1823, received $ 136*44. 
April 16, 1825, received $319. 
Tan. 1, 1826, received $518*68. 

What remained due July 11, 1827? Am. $215*103. 



•• ^ COMPOUND INTEREST. 

IT 91. ■ a. promises to pay B $ 256 in 3 years, with in- 
terest annually^ but at the end of 1 year, Dot finding it con- 
venient to pay the interest, he consents to pay interest on 
the interest from that time, the same as on the principal. 

Note. Simple interest is that which is allowed for the 
principal only ; compound interest is that which is allowed 
P 
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for both principal and interest, when the latter is not paid at 
the time it becomes due. 

Compound interest is calculated by adding the interest to 
the principal at the end of each year, and making the amount 
the principal tor the next succeeding year. 

1. What is the compound interest of $ 256 for 3 years^ 
»t 6 pei eeai. ? 

$256 given sum, or first principal. 



271 '36 amount, or principal for 2d year. 
'06 

IG'2816 compound interest, 2d year, > added t^ 
271 '36 principal, do. j gelher. 

287*6416 amount, or principal for 3d year. 



.17'25846 compound interest, 3d year, > ttddedto^ 
287-641 principal, th>. J gether. 

304'899 amount 

266 first principal subtracted. 

Ana. Ji-18'899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, and 

what the amount, of $ I for 2 years t what the amount 

for 3 years? for 4 years? for 5 years f for 

6 years r ■ for 7 years ? — — for 8 years ? 

Am. to the loat, $ l'5!)3-f ■ 

It is plain that the amount of $ 2, far any given time, will 
be 2 times as much as the amount of $ I [ the amount of 
$3 wlM he 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for serei&l years, 
into a table of multiplier* for finding the amount of any fan 
for the ssme'time. 
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TABLE. 
Showing the amount of $1, or 1 £., Slc. for any numberof 
years, not exceeding 24, at the rates of 5. and 6 per cent 
compound interest 



Sparc**. 


6|wrwnl. 


Von. 


1<03 


1*06 


13 


1'ioas 


1'1236 


14 


1*15762-- 


1*19101 - - 


15 


1*21560-- 


1*26247-- 


16 


1*27628-- 


1*33822-- 


17 


1 '34009 - - 


1*41851 - - 


18 


l'4071O- - 


1'50363-- 


19 


I '47745 -- 


1'59S84-- 


20 


1*55132 - - 


1*68947-- 


21 


1*62889-- 


1 '79084 -- 


22 


1*71033-- 


1*89829 - - 


23 


1*79585-- 


2*01219-- 


24 



SfaouK. 




Dps eat. 


1*88664- 




2*13292 -(- 


1*97993- 




2*26090- 


2*07892- 




2*39655 - 


2*18287- 




2*54035 - 


2'29201 - 




2*69277- 


2*40661 - 




2*85433 - 


2*52695 


3*02559 - 


2*65329 - 




3*20713 - 


2*78596 - 




3*39956 - 


2*92526 - 




3*60353 - 


3*07152 - 




3*81974 - 


3*22509 - 




4*04893 - 



Note 1." Four decimals in the above numbers will be suf- 
ficiently accurate for most operations. 

Note 2. When there are months and days, you may first 
find the amount for the years, and on that amount cast the 
interest for the months and days ; this, added to the amount, 
will give the answer. 

3. What is the amount of $ 600*50 for 20 years, at 5 per 
cent compound interest ? at 6 per cent. ? 

$ 1 -»t 5 per cent, by the table, is $ 2*65339 ; therefore, 
2*65329 X 600*50= $ 1 593*30 -f- Ana. at 5 per cent.; and 
3*20713 X 600*50 = $ 1925*881 + Am. at 6 per cent 

4. What is the amount of $40*20 at 6 per cent com- 
pound interest, for 4 years? for 10 years ? for 18 

years I for 12 years t for 3 years and 4 months ? 

for 24 years, 6 months, and 18 days? 

Am. to lost, $ 168*137. 
Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

From what has now been advanced we deduce the fol- 
lowing general 

RTJXB. 

I. To find the interest when the time U I year, or, to find the 
rate per cent, on any sum of money, without respect to time, at 
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172 COMPOUND INTEREST*- 1191 

the premium for insurance, commission, &C, — Multiply the 
principal, or given gum, by the rate per cent, written as a 
decimal fraction ; the product, remembering., to point off as 
many places for decimals as there are decimals in both the 
factors, will be the interest, &c. required. 
. T II. When there are months and days in the given time, to foul 
the interest on any sum of money at 6 per cent., — Multiply the 
principal by the interest on $ 1 for the given time, found by 
inspection, and the product, as before, will be the interest 
required. 

III. To find the interest on $1 at 6 per cent., for any given 
time, by inspection, — It is only to consider, that die cents will 
be equal to half die greatest even number of the months ; 
and the mills will be 5 for the odd month, (if there be one, ) 
and 1 for every 6 days. 

IV. If the sum given be in pounds, shillings, pence and far' 
thingi, — Reduce the shillings, &c to the decimal of a pound, 
by inspection, (U .76 ; ) then proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

V. If the interest required be at any other rate than 6 per 
cent., {if there be months, or months and days, in the given time,) 
—First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest, at the 
-ate required, exceeds or falls short of the interest at 6 per 
cent, and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent, as the case may require, will 
give the interest at the rate required. 

Note. The interest on any number of dollars, for 6 days, 
at 6 per cent, is readily found by cutting off the unit or right 
hand figure ; those at the lefi hand will show the interest in 
cents for 6 days. 

EXAMPLES FOB PRACTICE. 

1. What is the interest of $ 1600 for 1 year and 3 months ? 

Ans. #120. 

2. What is the iutefestof S5'811, for 1 year 11 months? 

Jts. $ms. 

8. What is the interest of $2'29, for 1 month 19 days, 
at 3 per cent ? Ans. $ '003. 

4. What is the interest of $ 18, for 2 years 14 days, at 7 
per cent ? Ana. $ 2 '569 
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5. What is the interest of $ ■ 17*68, for 11 months 28 
days? . Am. $1-064. 

6. What is Ihe interest of * 200 for 1 day ? 2 days ? 

■ — — 3 days? — 4 days? -— 6 days? 

Ana. for 6 days, $ 0*166. 

7. What is the interest of half a mill for 667 years ? 

Am. $0*017. 

8. What is the interest of $81, for 2 years 14 days, at J 

per cent» ? ^ J per cent. ? £ per cent. ? 2 per 

cent ? ■ 3 per cent ? — ■ — 4£ per cent ? B per 

cent.? 6 per cent? 7 per cent? 7£ per 

cent ? — - 8 per cent ? — — 9 per cent ? 10 per 

cent. ? ' ■ 1 12 per cent ? — ia j per cent ? 

Am. to lost, $20'6-iS. 

9. What is the interest of 9 cents for 45 years, 7 months, 
11 days? An*. $0*245. 

10. A'a note of $ 175 was given Dec..6, 1798, on which 
was endorsed one year's interest ; what was there due Jan. 
1, 1803 1 

Note. Consult ex. 16, Supplement to Subtraction of Com 
pound Numbers. Am. $ 207'22. 

11. B'snote of $56*75 was given June 6, 1801, on inter- 
est after 90 days; what was there due Feb. 9, 1802 ? 

Am. $58*19. 

12. C'snote of $366*37 was given Dec. 3, 1797; June 
7, 1800, he paid $97*16; what was there due Sept 11, 
1800? Am. $328*32. 

13. Supposing a note of $317*92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept 13, 
1799, $208*04; March 10, 1800, $76; what was there 
due Jan. 1, 1801? Am. $83*991. 



B U VWXtB MPT TO INTEREST. 

QUESTIONS. 

1. What is Interest? 2. How is it computed ? 3. What 
is understood by rate per cent ? 4. by principal ? 

5- — •■ — 'by amount? 6. . by legal interest? 7. 

by commission ? 8. insurance ? 9. premium ? 

10. .policy? 11. stock? 12. What is under- 
stood by stock being at par? 13. above par? J4- 
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174 SUPPLEMENT TO INTEREST. IT 91. 

below par ? 15. The rate per cent, is a decimal car- 
ried to how many places ? 16. What are decimal expres- 
sions loioer than hundredths ? 17. How is interest, (when 
Ihe time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent., or less, how may the ope- 
ration be contracted? 19. How is the interest on $ 1, at 

6 per cent for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent., when there are months 
and days in the given time ? 21. When the given time is 
leu than 6 days, how is the interest most readily found ? 
22. If the sum given he in pounds, shillings, &c, bow is in- 
terest cast ? 23. When the rate is any other than G per 
cent, if there he months and days in the given time, bow is 
the interest found?- 24. What is the rule for casting interest 
on notes, &c. when partial payments have been made, and 
what is the principle on which the. rule is founded ? 25. 
How may the principal be found, the time, rate percent., 
and amount being given ? 26. What is understood by dis- 
count ? 27. by present worth 1 28. How is the prin- 
cipal found, the time, rate per eeDt., and interest being given? 
29. How is the rate per cent, of gain or loss found, the 

gices at which goods are bought and sold being given ? 30. 
ow is the rate per cent, found, the principal, interest, and 
time being given ? 31. How is the tame found, the princi- 
pal, rate per cent., and interest being given ? 32. What is 

simple interest? 33. compound interest? 34. How 

is compound interest computed I 

EXERCISES. 

1. What is the interest of $ 273'51 for 1 year 10 days, at 

7 per cent? Ana. $19'677. 

2. What is the interest of $ 486 for 1 year, 3 mouths, 19 
days, at 8 per cent ? Atu. $50'652. 

3. D's note of $ 203'17 was given Oct. 5, 1808, on inter- 
est after three months ; Jan. 5, 1809, he paid $ 50 : what 
was there due May 2, 1811'? Ana. $ 174 '53- 

4. E's note of $870 [ 05 was given Nov. 17, 1800,. «r in- 
terest after 90 days; Feb. 11, lS05,hepaid JlSe'oB; what 
was there due Dec. 23, 1807? - Ami. $1041*58. 

5. What will be the annual insurance, at £ per cent., on 
a house valued at $ 1600 ? Aits. $ 10. 
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6. What will be the insurance of a ship and cargo, valu* ' 

at $ 5643, at 1 J per cent ? at J per cent ? at -,' ■ 

per cent f at f£ per cent ? at J per cent. ? 

Note. Consult IT 82, ex. 11. 

.4™. at J per cent $42'32?. 

7. A man having compromised with his creditors at 6? 
cents on a dollar, what must he pay on a debt of $ 137'4(i 

' Ant. $85'9V 

8. What is the value of $800 United Statu Bank ■toe'- 
at 1124 percent ? Ans. $90 

9. What is the value of $ 5S0<75 of Stock, at 93 per cent. 

Am. $521'4G7 

10. What principal at 7 per cent will, in 9 months 18 day t. 
amount to $422'40? Ana. $40\. 

11. What is the present worth of $426, payable in Q 
years and 12 days, discounting at the rate of 5 per cent ? 

In large sums, to bring out the cents correal it wJ 
sometimes be necessary to extend the decim*' in tb e divis-v 
to five places. - Ana. $ 354'5C! 

12. A merchant purchased goods** #250 ready monc 
and sold them again for $300, payable in 9 months; wh 
did he gain, discounting at « pet oe» rf;? Am- $37'0^ 

13. Sold goods for $3120yM be paid, one half in 
months, and the other hftlfi"" months; what must be d 
counted for present paynyait? Am. 68'4!' 

14. The interest o* a certain note, for 1 year 9 monil 
was $49'S75; wiat was tbe principal ? Aits. $17 . 

15. What Jvflicipal, a* 5 per cent, in 16 months 24 day 
will gain #35? Am. $5: 

16. If I pay $"15'50 interest for the use of $500, 
months and P days, what is the rate per cent I 

17. If I hoy candles at $ '167 per lb., and sell their; 
20 c"'' 3 , what shall I gain in laying out $ 100 ? 

Aits. glH'i 

18. Bought hats at 4 s. apiece, and sold them again at : 
9d. ; what is the profit in laying out 100 £. ? 

"Am. 18 £. ir.. 

19. Bought 37 gallons of brandy, at $1'10 per gall-. 
and soli it for $ 40 ; what was gained or lost per cent. ? 

20. At4s.6d.profitonl £.,howmuchisgainediiifc;y: 
out 100 £., that is, how much per cent? An$. 22 J3. 1 

21. Bought cloth at $4'48 per yard ; how must I sc' 
to gain 12£ per cent ? Ana. $o'., 
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22. Bought a barrel of powder for 4 £■■; for how much 
must it be sold to lose 10 per cent? Am. 3 £■ 13 a. 

23. Bought cloth at 15 s. per yard, which not proving bo 
good as I eipeeted, I am content to lose *17£ per cent. ; how 
must I sell it per yard ? Aits. 12 s. AX d. 

24. Bought 50 gallons of brandy, at 92 cents per gallon, 
but by accident 10 gallons leaked out ; at what rate must I 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? An». $ 1'265 per gallon, 

25. A merchant bought 10 tons of iron for $ 950 ; the 
freight and duties came to $ 145, and his own charges to 
( 25 j how must he sell it per lb. to gain 20 per cent by it ? 

Jnt. 6 cents per lb. 



EWUTIOK OF PAYMENTS. 

IT 09. EquaOw, <>f payments is the method of finding the 
■mean time for the payment of several debts, due at different 

1.. In how many months wW $ 1 gain as much as 5 dol- 
lars will gain in 6 months > 

2. In low many months will *l gain as much as $40 
will gain in 15 months I ^n*. r" 

3. In how i _1 '" " 



.an*, ow. 

nany months will the use of $ S be worth as 
e of $ 1 for 40 months f 
_. Borrowed of a friend J 1 f« 20 months ; afterwards 
lent my friend $4; how long ought h*to keep it to betame 
indemnified for the. use of the $ 1 ? \^ 

5. I have three notes against a man; one bf S12, due in 
3 months; one of $9, due in 5 months^ and (n* other of 
$6, due in 10 months; the man wishes to. pay the wl^je at 
once ; in what time ought he to pay it ? ^^ 

$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 months is the same as $ 1 for 45 months, and 
$ 6 for 10 months is the same as $ 1 for 60 months. 



. He might therefore, have $ 1 141 months, and he may 
keep 27 dollars & part as long; that is, A^i = 6 months 
6 + days, Answer, 
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Hence, 7b find the mean lime for teveral payments, — Rule : 
—Multiply each sum by its time of payment, and divide the 
sum of the products by the sum of the payment*, and the 
quotient will be the answer. 

Note. This rule is founded on the supposition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an. equal time before it 
is due ; hut, in the first case, the gain is evidently equal to tlie 
interest on the debt for the given time, while, in the second 
case, the lots is only equal to the discount of the debt for that 
time, which is always less than the interett; therefore, the 
rule b not exactly true. The error, however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 800, to be paid as fol- 
lows : ft 50 in 2 months, $100 in 5 mouths, and the rest in 
8 mouths ; mid it is agreed to make one payment of the 
whole: in wb at time ought that payment to be? 

Am. 6 months. 
. 7. A owes B $ 136, to be paid in 10 months ; $ 96, to he 
paid in 7 months ; and' $ 260, to be paid in 4 months : what 
is the equated time for the payment of the whole ? 

,4ns. 6 months, 7 days -+-■ 

8. A owes B $600, of which -$200 is to be paid at the 
present time, 200 in 4 months, and 200 in 8 months ; what 
is the equated time for the payment uf the whole ? 

An*. 4 months?. 

9. A owes B $300, to be paid as follows ; i in 3 months, 
i in 4 months, *nd the rest in 6 months: what is the equated 
tune ? Am, 4$ months. 



RATIO) 

THE RELATION OF NUMBERS. 

. IT 93. I. What part of 1 gallon is 3 quarts? 1 gallon ip 
4 quarts, and 3 quarts is £ of 4 quarts. An*. J of a. gallon. 
2. What part of 3 quarts is 1 gallon ? 1 gallon, being ■". 
quarts, is $ of 3 quarts ; that is, 4 quarts is 1 time 3 quart 
sod J of another time. Ant. % = ] i, 
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S. What part of bushels is 12 bushel*? 

Finding what part one number is of another is the name 
a* finding what is called the ratio, or relation of one number 
to another; that, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio of 5 bushels to IS; 
bushels ? The Answer is V = 2 f 

Rati*, therefore, may be defined, the number of times one 
number is contained in another ; or, the number of tunes one 
quantity is contained in another quantity of the same kind. 

4. What part of 8 yards is 13, yards ? or, What is the ratio-, 
of 8 yards to 13 yards? 

13 yards is -^ of 8 yards, expressing the division ^/rocrionaCy. 
If now we perform the division, we hare for the ratio 1 g- f. 
that is, 13 yards is 1 time 8 yards, and jj of another time. 

We have-seen, (IT IS, sign,) that division maybe expressed' 
fractionally. So also the ratio of one number to another, or 
the part one number is of another, may be expressed frac- 
tionally, to do which, make the number which is called the 
pari, whether it be the larger or the smaller number, the nu- 
merator of a fraction, under which write the other number for 
a denominator. When the question is, What is the ratio, &«. ? 
the auinber last named is the part ; consequently it must be 
made the numerator of the fraction, and the number first ■ 
named the denominator. 

5. What part of 12 dollars is 11 dollars ? or, 11 dollars is 
what part of 12 dollars? 11 is the number which expresses 
the part. To put this question in the other form, viz. What 
is the roiio, &*. ? let that number, which expresses the part, 
be the number but named ; thus, What is the ratio of 12 dol- 
lars to 11 dollars? Am. JJ. 

6. What part of 1 £ . is 2 s. 6 d. I or, What is the ratio of 
lJB.w2s.6d.? 

1 jE. = 240 pence, and 2 b. 6 d. — 30 pence; hence, 
j^, — J, is the Answer. 

7. Whatpartof 138.6 d. is 1 £. 10 s. ? or, What is the ra- 
tio of 13s. 6d. to 1 £. 10s.? Am,. fy. 

8. What is the ratio of 3 to. S ? of o to 3 ? of 

7 to 19? of 19 to 7? of IS to 90? of 90 to 

15? of 84 to 160?" of 160 to 84? of 615 to 

HOT? ofllOTto615? Am. to the fast, $, 
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PROPORTION- 1 

TBS RDXS OP TBRBB. 

1TM. 1. if a piece of cloth, 4 yards long, cost 12 dollars, 
1 what will be the cost of a piece of the same cloth 7 yards 
I long? 

; Had this piece contained twice the number of yards of the 

; first.piece, it is evident the price wtrald-A*ve been twice as 

, much ; had it contained 3 times toV number of yards, the 

I price would have been 3 times as^uch; or had it contained 

ordy half the number of yards-^ e price would have been 

only half as much j that is,J*e coa t of f yards will be such 

part of 12 dollars as 7 yi™* is P«t of 4 yards. 7 yards is 

1 of 4 yards ■; consequep 1 )'. the P rice of 7 y arQ s must be J of 

lhe price of 4 yards, j<\ of 12 dollars. £ °f 12 dollars, that 

jg 12 x i — JU -* 21 dollars, _An*roer. 

2. If a horse yavcl 30 miles in 6 hours, how many miles 
will he travel jh 1 1 hours, at that rate ? 

11 hours « V of 6 hours, thaj is, 11 hours is 1 time 6 
hours, and i of another time ; consequently, he will travel, in 
1! hours', 1 tine 30 miles, and ft of another time, that is, the 
ratio between the distances will be equal to the ratio be- 
tween ' ne times. 

Y of 30 miles, that is, 30 X -^ = ^ == 55 miles. If, 
thi*«, no error has been committed, 55 utiles must be -y- of 
* j0 miles. This^s actually the case ; for jf-J — -y. 

Aw. 55 miles. 
Quantities which have the same ratio between them are ' 
said to be proportional. Thus, these four quantities, 

hpun. boon, milci. Diilea. 

e, 11, 30, 55, 

written in this order, being such, that the second contains 
the first as many times as the fourth contains the third, that 
U, the ratio between the third and fourth being equal to the 
ratio between the first and second, form what is called a pro- 
portion. 

It follows, therefore, that proportion w a combination of two 
equal ratios. Ratio exists between two numbers ; but pro- 
portion requires at least three. 
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To denote that there is a proportion between the number* 
6, 1 1 , 30, and 66, they we written thus :— 

6 : 11 : : 30 : 65 

which is read, 6 is to 11 as 30 is to 65; that is, 6 is the 
Bame part of 11, that 30 is of 65; or, 6 is contained in 11 as 
many tunes as 80 is contained in 65 ; or, lastly, the ratio oi 
relation of II to 6 is the same as that of 55 to 30. 

If 95. The first term of a ratio, or relation, is called the 
antecedent, and the «. C ond, the eonwguent. Ina proportion 
there are two antecedent, and two consequents, viz. the an- 
tecedent of the first ratio, a, d u^t of the second i the con- 
sequent of the first ratio, an* that of the second. In the 
proportion S : 11 : : 30 : 55, the, nt ecedents are 6. 30 : the 
consequents, 11, 55. ' ' 

The consequent, as we have ahead) Kea ie ^^ for ^ 
numerator and the antecedent for the ^nominator of the 
fraction, which expresses the ratio or re^ on Thus the 
first ratio is -U, the second fj = y ; ami that these* two 
ratios are equal, we know, because the fraction &Te equa i. 

The two fractions ^ *nd U being equal, it bllows that 
by reducing them to a common denominator, the humeralM 
ol the one will become equal to the numerator -if the other 
and, consequently, that 11 multiplied by 30 will-^j ve ^ 
same product is 55 multiplied hy 6. This is actuah, ,},i> 
case ; for II X 80 = 330, and 55 X 6 = 330. Hence it 
follows,— If foar numbers be in oroportion, theproduct of ny 
first and lout, or of the tico extreme*, is equal to the product of 
the second mid third, or of the tteo means. 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take the last example. Snow- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus: — 

boon. hoar*. milei. thHm 

6 : 11 :: 30 : 

Now, since the product of the extremes is equal to the 
product of the means, we multiply together the two means 
11 and 30, which makes 830, and, dividing this product by 
the /mown extreme, 6, we obtain for the result 65, that is 
55 miles, which is the other extreme, or term, sought 
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3. At $ 54 for 9 bonds of flour, how many barrel* may 
be Midland for $ 186 i 

In this question, die unknown quantity is the number of 
barrels bought for $ 186, which ought to contain the 9. bar- 
rels a* many times as $186 contains $54; we thus get die 
following proportion : 

*ftT- wT- T^ '™ ,k The product, 1674, 

_ of the two means, di- 

. , . Tided by 54, the 

54) 1674 ( 31 bomb, the Anewer. known extreme, gives 

I8 2 31 barrels for the 

— — ■■ other extreme, which 

54 is the term sought, 



Any three terms of a proportion being given, the operation 
by which we find the fourth is called the Itrde of Three. A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the product 
df the extremes shall be equal to that of the means. 
. 4. If 3 men perform a certain piece of work in 10 days, 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known term of , the tame kind, viz. 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is f. But the 
more* men there are employed in the work, the leas time will 
be required to do it ; consequently, the days will be leu in 

• The rule of three ha> x 



Again:— If 6 men dip; 48 Win a given lime, bow much 

irill 3 men die in lb* UDWlimal Hen .fcn require! to,, for iLo list men them 
■re employed, the lia wort will be done. 

ne Ruk of Thrtt faixTiehwhen^tT nqaina leti, or lia require.! awre.as 
in Ihii example 1— If G men dig a certain qmnlitT of bench in 1* bom*, bow nuny 
hour* will il reqnire It men lo dig Ibe «ame quaulit r 1 Hon mor* require* Uai 
Um ii, It men Wtgmoi* thane] will require feu tin*. Aga in:— If 6 men per- 
form apiece ofwora in 7 daysL how long will 3 men he in perforating the njne 
work! Herefejs requires tiiorr ; for the number of men, beine Zm wifl require 
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proportion bs the number of men is grtater. There is still m 
proportion in this case, bat the order of the tenu is inverted; 
for the number of men in the second set, being two times 
that in the first, will require only one half the time. The 
first number of days, therefore, ought to contain the second 
' number of n~~~ — * Jl - 



as many times as the second nni 

first This order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the 
number of men is in the mmrte ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writing the proportion, 
3 men : 6 men, (§,) we write it, 6 men : 8 men, (f ,) that is, 



10 . 



Note. We invert the ratio when we reverse the order 
of the terms in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms of die frac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by f = 2, being in- 
verted, is f = i- 

Having stated the proportion as above, we divide the pro- 
duct of the means, (10 X 8 = 30,) by the known extreme, - 
6, which gives 5, that is, 6 days, for the other extreme, or 
, term sought. Ant. 5 days. 

From the examples and illustrations now given we deduce 
the following general 

RULE. 

Of the three given numbers, make that the third turm 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whether the an- 
swer will be greater or less than this term. If the answer" is 
to be greater, place the greater of the two remaining num- 
bers for the second term, and the less number for the first 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
the first ; and, in either case, multiply die second and third 
terms together, and divide die product by the first for the 
answer, which will always be of die same denomination us 
. (he third term. 

\ * KM b,Goqgk 



Mm 1. If the fiitt mud second terms contain different de- 
nominations, they must hoth be reduced to the «uk« de- 
nomilmtion J ud if the third term be a campoMV number, it 
either must be reduced to vOeger* of the lowest dwomtmhoO, 
or the low denominations mult be redqQd to a fraction of 

hehtghett denamhtatic 

mSet. The same 
ruantities be in te gral, 

£UHF 

5. If 6 horses com 

'u: " - 



Note- 3. The same rale is applicable, whether the given , 
quantities be integral, fractional, or decimal. £ > 

SOU PBACTICE. « ( 



1 6. If 6 horses consume 21 bushel's of oats hi 3 weeks, 

., . .tow many bushel* will (erve 20 horses the same time I *"£ 



jin*. 70 bushels.' 

6. The above qurrtlon retorted. If 20 horses consume TO 
bushels of oats in S weeks, how many bushels will serve 6 
hones die same time ? Am. 21 bushels. 

7. If 805 men consume 75 barrels of provisions in S 
months, how much will 600 men consume in the same time? 

An*. 102$$ barrels. 

8. If 500 men consume 103ft barrels of provisions in 9 
months, how much will 365 men consume in the same 
time? Ans,*i$ barrels. 

9. A goldsmith sold a tankard for 10 £ . 12 s* at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of It " 

* Axm. 39 oz. 15 pwt 

10. If the moon more 13° 10' 36" in 1 day, in what time 
does it perform one revolution? <4ns.'27 days, 7 h. 43 m. 

U. If a person, whose rent is $146, pay $12'63 parish 

taxes, how much should a person pay whose rent is $ 378 ? 

Am. $32<925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $ 6 ? Arts, 56 lbs. 

13. If f lbs. of sugar cost 25 cents, what will 100 lbs. of 
coffee cost, if S lbs. of sugar are worth 5 lbs. of coffee ? 

Am. #20. 

14. If I give $8 for the use of $100 for 12 months, 
what must I give for the use of $ 357*82 the same time ? 

Ans. $21<469. 

15. There is a cistern which has 4 pipes; the first will 
fill it in 10 minutes, the second in 20 minutes, the third in 
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40 minutes, and the fourth in 80 minutes; in what time will 
all {out, running together, fill it ? 

A + A + A + A — if eistem in 1 minute. 

**- Ant. 5 J minutes. 

16. If a family of 10 persons spend 8 bushel* of malt" in 
ft month, how many bushels will scrro them when there are 
30 in the family ? Ax*. 9 bushels. 

Note. The rule of proportion, although of frequent u»e, 
is not of indispensable necessity ; for all questions under it 
may be solved on general principles, without the formality 
of a proportion ; that is, by aaalyiu, as already shown, IT 65, 
ex. 1. Thus, in the above example, — If 10 parsons spend 
3 bushels, 1 person, is the tame time, would *p«nd ^ of 8 
bushels, that is, -fV of a bushel ; tad 30 persons would spend 
30 times as much, that is, fg = 9 bushels, as before. 

17. If a staff, S ft. 8 in. in length, cut % shadow of 6 feet, 
how high is that steeple whose shadow measures 153 feet? 

At*. 144$ feet. 

18. Thr. some Ay otoAsw. If 6 ft shadow require a staff 
<*f h fW6 in. = 68 in., 1 ft. shadow will require a staff of 
i of 08 m. or «/ in. ; then, 153 ft shadow will require 163 
times as much ; that is, U x 163 = ■"*«* =s 1734 in. =5 
144$ ft,.«s before. ^ 

t H 3 *,' rteil ™« °* eq"" 1 »• 4 42. Massachusetts, how 
much Massachusetts is equal to I ooo £ . sterling ? 

Ami. 1333 £. 6 s. 8 d. 
20. Ifl333£.6s. 8 d. Massachusetts, be equal to 1000£. 
sterling, how much sterling is equal to 4 £ . Massachusetts ? 
Ata.SH. 
31. IflOOOiS. sterling be eqnal to 1333£.6s.Sd. Mas- 
sachusetts, how much Massachusetts it equal to 3 £ . ster- 
lin K ? „ Am.4.£. 

22. «3i!.aterlmgbeeo^ to 4*. Massachusetts, now 
much sterling is equal to 1833 £ . 6 s. 8 d. Massachusetts ? 

Aia. 1000 £. 

23. Suppose 2000 soldiers had been supplied with bread 
sufficient to last them 12 weeks, allowing each man 14 
ounces a day; but, on examination, they find 106 barrels, 
containing 200 lbs. each, wholly spoiled; what must the al- 
lowance Be to each man, that the remainder may last them 
Ihe same tune ? .Am. 12 o*. a da*. 
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34. Suppose 3000 soldiers wpre put to an allowance of 
12 02. of bread per day for 13 weeks, having a seventh part of 
their bread spoiled; what was the whole weight of their 
bread, good and bad, and how much wa# spoiled ? 

, S The whole weight, 147000 lbs. 
•(Spoiled,,- - - aiOOOlbs. 

25. ■ 3000 soldiers, having lu'it 105 barrels of bread, 
weighing 300 lbs. each, were obliged to subsist on 12 oz. a 
day for 13 weeks ; had none been lost, they might have had 
14 oz. a day; what was the whole weight, including what 
was. lost, and bow much had they to subsist on ? 

. J Whole weight, 147000 lbs. 
■ ant - I Left, to subsist on, 126000 lbs. 

26. 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks ; what was 
the whole weight of their bread, including that lost, und how 
much might they have had per day, each man, if none bad 
been lost? ( Whole weight, 147000 lbs. 

An*. I Loss, - - 21000 lbs. 

( 14 oz. per day, had none been lost 

27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 3 months; I demand bow many men must 
be employed about it Am. 480 men. 

28. There is a cistern having a pipe which will empty it 
in 10 hours; how many pipes of tie same capacity will 
empty it in 24 minutes ? Arts. 25 pipes, 

29. A garrison of 1200 men has provisions for 9 months, 
. at the rate of 14 oz. per day ; how long will the provisions 

last, at the same allowance, if tbe garrison >c reinforced by 
400 men? s' Aw. 6 J months. 

30. If apiece of land, 40 rods in length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 reds 
long? Ana. 6| rods. 

31. If a man perform a journey in 15 days when the days 
are 13 hours long, in bow many will he do it when the days 
are but 10 hours long ? An*. IB days. 

33. If a field will feed 6 cow* 91 days, how long will it 
feed 21 cows" Ans. 26 days. 

33, Lent a friend 292 dollars for 6 months ; seme time 
after, he lent me 806 dollars; bow long may I keep it to 
balance the favour ? Ans. 2 months 6 -f- days. 

Q* 
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84. If 80 men cfh perform a piece of work in 11 days, 
bow many men will accomplish another piece of work, 4 
times as big, in a. Cfth put of the time ? Am. 600 men. 

35. If H lb. of sugar cost -& of a shilling, what will }§ 
of a lb. cost? Am. 4 d. 3$gJ£ q. 

Note. See IT Gfl, ex. 1. where die above question is 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same IT. 

86. If 7 lbs. of sugar coat J of a dollar, wbat cost 13 lbs- ? 
Am. $ 1* 
37. If 6J yds. of cloth cost #3, what cost U yds, t 

1«. |t 4*869. 

36. If 3 os. of silver cost $3'24, what costs f oi.? 

Am. $©<84. 
30. If 4 oz. cost 4+i, what coals 1 oz. i Am. $ 1*388. 

40. If J lb. less by # lb. cost IS, d., whit cost 14 lbs. 
less by 4 of a lbs. i Am. 4 £. 9 s. S&d. 

41. If g yd. cost $ J, what will 40$ yds. cost ? 

vlni. $59*062. 

42. If ^ of o ship cost $361, what is ^V of her worth? 

Am. $ 53 '786. 

43. At 3f £. per cwt., what will 0} lbs. cost? 

Am. 6 s. 3A d. 

44. A merchant, owning T of a vessel, sold f of his share 
for $ 957 ; what was the vessel worth ? Am. $ 1794*375. 

4G. Iff yd. cost 4^., whs* will .ft of an ell English cost? 
Am. 17 s. 1 d.3f q. 

46. A merchant bought a number of bales of velvet, each 
containing 13tHf yds., at the rate of $ 7 for fi yds., and sold 
them out at the iate of $ 11 for 7 yds., and gained $200 
by the bargain ; how many bales were there ? Am. 9 bales. 

47. At $33 for 6 barrels of Hour, what must be paid for 
178 barrels? Am. $979. 

48. At $ 3'36 for 8'17 cwt of hay, how much is that per 
ton? Am. $14*196. 

49. If 2'5 lbs. of tobacco cost 75 cents, how much will 
165 lbs. cost? Am. $ 5*55. 

60. What is the value of '15 of a hogshead of lime, at 
$2*39 per hhd.? Ati% $0*3585. 

51. u '15 of a hhd. of lime cost $ 0*3686, what is it per 
hhd.? An*. $2'8». 
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COMPOUND PROPORTION. 

1T 06. It frequently happens, that the relation of the 
quantity required, to the given quantity of the same kind, 
depends upon several circumstances combined together; it 
is then called Compound Proportion, or Double. Rvh of Three. 

1. If a man travel 273 miles in 13 days, travelling only 
T hours in a day, how many miles will he travel in 12 days, 
if he travel 10 hours in a day ? 

This question may be solved several ways. First, by analy- 

If we knew how many miles the man travelled in I hour, 
it is plain, we might take this number 10 times, which would 
be the number of miles he would travel is 10 hours, or in 1 
of these long days, and this again, taken 19 times, would be 
the number of miles he would travel in 12 days, travelling 
10 hours each day. 

If he travel 273 miles in 13 days, he will travel '-fa of 273 
miles; that is, *f#- miles in 1 day of 7 hours; and \ of ^ 
miles is ^^ miles, the distance he travels in 1 hour : then, 
10 times *#p = a £f tt miles, the distance he travels in 10 
hours ; and 12 times *J}a — aajsn = 360 miles, the dis- 
tance he trails in 12 days, travelling 10 hours each day. 

Am. 380 miles. 

But the object is to show bow the question may be solved 
by proportion : — 

First; it is to be regarded, that the number of miles tra- 
velled' over depends upon two circumstances, viz. the num- 
ber of days the man travels, and the number of Aours he 
travels each day. 

We will not at first consider this .latter circumstance, but 
suppose the number of hours to he the same in each case : 
" e question then will be, — If a man travel 273 miles in 13 

lygj koto many miles will he Wat 
• furnish the following proportion :- 

'13 days : 12 days : : 273 miles : miles 

which gives for the fourth term, or answer, 262 miles. 

Now, taking into consideration the other circumstance, or 
that of the hour*, we roust say, — If a man, travelling 7 hours 
a day for a certain number of days, travels 262 milts, koto Jar 

.' , ., Google 
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mil he travel in the same time, if he travel 10 hours in a dag 7 
This will lead to the following proportion : — 

7 hours : 10 hours : : 252 miles ': miles. 

This gives for the fourth term, or answer, 360 mile*. 

We see, then, that 273 miles has to the fourth term, di 
answer, the same proportion that 13 days has to 12 days, 
and (hat 7 hours has to 10 hours. Stating this In the form 
of a proportion, we have 
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by which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to he multiplied by the product of 
12 X 10, and divided by the product of 13 X T,' which, be- 
ing done, gives 360 miles for the fourth term, or answer, as 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 1 1 hours each, can die; a trench 
. 230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, will 34 men dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the propsfted work can 
be done, depends on five circumstance), viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named: — 

1st The number of men employed. Were all the circum- . 
stances in the two cases alike, except the number of menitnd 
the number of days, the question would consist only in find- 
ing in bow many days 24 men would perform the work which 
348 men had done in 5 days ; we should then have 
24 men : 248 men : : fi days : days. 

2d. Hours in a day. But the first labourers worked 11 
hours in a day, whereas the others worked only 0; leu hours 
will require more days, which will give 

9 hours : 11 hours :.:' 5 days : days. 

3d. Length of the ditches. The dit?nes being of unequa. 
i .^Google 



f 96, 97. cokpoosd paoposTioa. 

length, as many 
is longer than tl 

330 length : 420 length :: 5 days : days. 

4th. Widths. Taking into consideration the widths, whieh 
are different, we hare 

S wide : 5 wide : : 5 days : days. 

5th. Depths. Lastly, the depths being different, we hare 
, 2 deep : 3 deep : : ft days : ....... days. 

It would seem, therefore, that 6 days has to the fourth 
term, or answer, the same proportion 

that 34 men has to 34S men, whose ratio is fyf-, 
that 9 hours has to 11 hours, the ratio of which is Vi 

that 230 length has to 420 length, jjg, 

that 3 width has to 5 width, J, 

that 3 depth has to 3 depth, ■ J; 

all which stated in form of a proportion, we have 



Hours, 9 
Length, 230 
Width, 3 
Depth, 2 



IT 07. The continued product of all the second terms 
248 X 11 X 420 X 5 X 3, multiplied by the third term, 
S days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
288 JWWW days for the fourth term, or answer. 2S8J\ft-. 

Bat the first and second terms are the fractions ^*, -V, 
H£, $ and }, which express the ratios of the men, and of 
the hours, of the lengths, widths and depths of the two 
ditches. Hence it follows, that the ratio of the number of 
days given to the number of days sought, is equal to the pro- 
duct of all the ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product of alt the ratios is found by multiplying to- 
gether the fractions which express them, thus, t» x S x fc* 

X6X3 17186400 • . ,, . , „ 171B6400 . ,. 

jfTxl — SwaT* Md ihv > *W*o»» -SaraST' wp««nts th» 
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ratio of the quantity required to the given quantity of the same 
kind. A ratio resulting in this manner, from the multiplies- - 
tion of several ratios, is called a compound ratio. 

From the examples aud illustrations now given we de- 
duce the following general 

RULE 

for solving questions in compound proportion, or doable 
rule of three, viz. — Make that number which is of the 
same kind with the required answer, the third term j artd", 
of the remaining numbers, take away two that are of the . 
same land, and arrange tbem according to the directions 

iven in simple proportion ; then, any other two of the same 

ind, and so on till all are used. 

Lastly, multiply the third term by the continued product 
of the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. 

EXAMPLES FOR PRACTICE. 

1. If 6 men build a wall 20 ft long, 6 ft. high,* and 4 ft 
thick, in IS days, jn what time will 24 men build one 200 
ft long, 8 ft high, and 6 ft thick ? Am. 60 days. 

2. If the freight of 9 hhds. of sugar, each weighing 13 
cwt, 20 leagues, cost 16 £., what must be paid for the 
freight of 60 tierces, each weighing 2 J cwt., 140 leagues ? 

,4m*. 02 £. 11 s. 10$ d. 

3. If 56 lbs. of bread be sufficient for 7 men 14 days, how 
much bread will serve 21 men 3 days ? Ana. 36 lbs 

The atone by analysis. If 7men consume 66 lbs. of bread, 
1 man, in the same tine, would consume f of 66 lbs. = 
*,*- lbs. ; and if be consume y lbs. in 14 days, he would 
consume ^ of y = ${j lb. in 1 day. 21 men would con- 
sume 21 tunes so much as 1 man; that is, 21 tinfes #f-= 
Jj j* lbs. In 1 day, and in 3 days they would consume 3 
times as much; that is, -&|jp- = 36 lbs., as before. 

Am. 86 lbs. 

Sate. Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
by analytu. 

4. If 4 reapers receive £11*04 for 3 days' work, how 
many men may be hired 16 days for $ 103'04 ? 

Am. t men. 
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5. If 7 oz. 6 pwt of bread be bought for 4 j d. when com 
iiU 2d. per bushel, what weight of it may be bought for 
1 i. 2 d. when the price per bushel is 5 s. 6 d. ? 

Ana. 1 lb. 4 oz. 3f£t pwts. 

6. If (100 gain $ 6 in I- year, what will $400 gain in 
9 months ? 



7. If $ 100 gain $ 6 in 1 year, in what time will $ 400 
gain $18? 

8. If $400 gain $18 in 9 months, what is the^rate per 
cent per annum ? 

9. What principal, at G per cent per. son., will gain $ 18 
in 9 months ? 

10. A usurer put out $75 at interest, and, at the end of 8 
months, received, for principal and interest, $ 79 ; I demand 
at what rate per cent he received interest 

Am. 8 per* cent 

11. If 3 men receive 8-^ £. for 19} days' work, how 
much must 20 men receive for 100£ days' ? 

Am. 305J6. Os. 8d. 



SUPYXJUHJJHT TO- TBB SIWOLE RTJItE OF 



QUESTIONS. 

I. What is proportion? 2. How many numbers are re- 
quired to form a ratio? 3. How many to form a proportion? j 

4. What is the first term of a ratio c'aHed ? 5. the second \ 

term? 6. Which is taken for the numerator, and which for j 
the denominator of the fraction expressing the ratio ? 7. 
How may it be known when four numbers are in proportion? 
8. Having three tenns in a proport'Jn given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
come inverted ? 11. What is the rule in proportion? 12. ! 
In what denomination will the fourth term, or answer, be 
found? 13. If die first and second terms contain different 
denominations, what is to be done I 14. What is compound 
proportion, or double rule of three ? 15. Rule ? 

Google 
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EXERCISES. 

1. If I bur 76 yds. of cloth for * 113'17, what does it 
cost per ell English ? Am. $ l'S61 , 

2. Bought 4 pieces of Holland, each containing 24 ells 
English, for $ 9G ; how much ,ww that per yard ? 

Am. #0 ( 80. 

3. A garrison had provision for 8 months, at the rate ai 
15 ounces to each person per day ; how much must be al 
lowed per day, in order that the provision may last Uj 
months? , Am. 12fj oz. 

4. How much land, at $ 2'50 per acre, most be given in 
exchange for 360 acres, at $ 3'75 per acre I 

Ans. 540 acres i 

5. Borrowed 185 quarters of com when the price was 
19 s.; how much must I pay when the price is 17 s. 4 d. ? 

Am. 202&. 

6. A person, owning f of a cool mine, sells j of his share 
forl.7lje.; what is the whole mine worth ? Am. 3S0£. 

7. If { of a gallon cost § of a dollar, what costs & of a 
Vm? ' Am. $140. 

& At 1J £. per cwt, what eost U lbs. ? Aits. lOf d. 

9. If 4$ cwt can be carried 36 miles for 35 shillings, how 
many pounds can be carried 20 miles for the same money ? 

An*. 9074 lbs. 

10. If the sun appears to move from east to west 360 de- 
grees in 24 hours, how much is that in each hour? — — in 
each minute ? — — in each second ? * 

Ana. to latt, IS" of a deg. 

11. If a family of 9 persons spend $ 450 in 5 months, how 
much would be sufficient to maintain them 8 months if 5 
persons more were added to the family? Am. $ 1120. 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20th, " Supplement to Fraction,*' afford additional examples 
in single and double proportion, should more examples b» 
thought necessary. 



IT 08. 1. Two men own a ticket; the first owns £, and 
the second owns £ of it; the ticket draws a prize of 40 dol- 
ars; what is each man's share of the money? 
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t. Two men purchase a ticket for 4 dollars, of which one 

ivs I dollar, and the other 3 dollars ; the ticket draws 40 

pilaw ; what is each man's share of the money ? 

8. A and B bought a quantity [of cotton ; A paid 100 
dollars, and B 300 dollars; they sold it so as to gain SO 
dollars ; what were their respective shares of the gain i 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint trade, is called the Rale of 
Fellovi/up. 

The monljry, or value of the articles employed in trade, is 
called the Cuptidl, or Stock ; the gain or loss to be soared is 
called the Dividend. 

It is plain, that each man'* gain or loss ought to have the 
tame relation to the whole gain or loss, as his stare of the 
■ itpth does to the whole stoat.. 

Hence we have this Rule : — As the totals stock : to each 
man's stare of the stock : : the whale gain or loss : his ihare 
«f the gain or loss. 

4. Two persons have a joint stock in trade ; A put in 
$ 250, and B $ 350 ; they gain $ 400 ; what is each man's 
share of the profit? 

OPERATION. 

A's stock, $250 ) Then, 

Vs stock, $350 f 600 : 850 : : 400 : I66'fifl6§ dolls. A's gain. 

Wliole stock, $600 ) 600 i 350 : : 400 : 233*3334; dolls. B'a gain. 

The pnpil will perceive, that the process may be contract- 
ed by cutting off an equal number of ciphers from the fint 
and second, or firtt and third terms ; thus, 6 : 360 : : 4 : 
18C666S, &c. 

It is obvious, the correctness of the work may he ascer- 
tained by finding whether the sums of the stars* of the gains 
hre equal to the wtale gain; tlws, $ 168 t 666|-|- *3M'333i 
=5 $ 400, whole gain. 

6. A, B and C trade in company ; A's capital was $ ITS, 

B's $ 200, and C's $ 500 ; -by misfortune they lose $ 250 ; 

what loss must each sustain ? C$ 50', A's loss. 

Am. < $ 6TH2f B'sloss, 

( #142'8B7 T ,G'sloas- 

6. Divide $600 among 3 persons, so that their shares 
may be to each other as 1, 2, 3, respectively. 

Am. $100, #200, and $300. 
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t. Two merchants, A and B, loaded a ship with £00 
hhds. of nun ; A loaded 350 bhds., and B the rest ; in a . 
atom, the seamen were obliged to throw overboard 100 
hhds. ; how much moat each sustain of the loss ? 

Am. A 70, and B 30 hhds. 

8. A and B companied ; A put in $ 46, and took out J 
of the gain; how much did B put in? Am. (B0, 

Note. They took out in the same proportion as they put 
' in ; if 3 fifths of the stock is $ 45, how much is 2 filths 

ofh? , » 

9. A and B companied, and trade with a*"join.l capital of 
$400; A receives, for his share of the gain,} as much as B; 
what was the stock of each t 

. j$133'3»i,A's stock. 
' aOT ' I $266'666f, B's stock. 

10. A bankrupt ia indebted to A $780, to B $460, and 
to C $ 760 ; his estate is worth only $ 600 ; how must it 
be divided ? 

Note. The question evidently involves the principles of< . 
fellowship, and may be wrought by it 

A™. A $234, B $138, and C $22& 

11. A and B venture equal stocks in trade, and clear 
$ 104 ; by agreement, A was to have 6 per cent, of the 
profits, because he managed the concerns ; B was to have 
but 2 per cent ; what was each one's gain ? and how much 
did A receive for his trouble ? 

Am. A 'a gain was $117<142f, and B's $46,857{, and 
A received $ 70'286f for his trouble. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amount to 15 per cent, yearly, what 

will be the profit accruing to 1 share ? to 2 snares i 

* to 5 shares ? to 25 shares f 

Am. to the last. $460. 
• 13. In the above-mentioned factory, repairs are to be made 
which will cost $ 340 ; what will be the tax, on each sh are, 

necessary to raise the sum ? on 2 shares ? — on 3 

shares ? on 10 shares ? Am. to the last, $ 84. 

14. If a town raise a tax of $ 1860, and the whole town 

be valued at $ 37000, what wilt that be on $ 1 r What 

will be the tax of a man whose property is valued at $1780? 

Am. $ <06 on a dollar, and $88 on $1780. 
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IT M. In assessing taxes, it is necessary to have in in- 
ventory of the property, both real and personal, of the whole 
town, and also of the whole number of polls; and* as the polls 
are rated at so much each, we must first take out &om the 
wiuile tax what the polls amount to, and the remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 3, 
&c, to 10 dollars^ then on 20, 30, &&, to 100 dollars ; sad 
then on 100, 200,%c.: to 1000 dollars. Then, knowing the 
inventory of any individual, it is easy to find the tax upon his 
property. , 

15. A certain town, valued at $ 64530, raises a tax of 
$2259*90; there ar. 540 polls, which are taxed $*60 
each ; what is the tax on a dollar, and what will be A's tax, 
"whose real estate is valued at $ 1340, bis personal property- 
at $ 874, and who pays for 2 polls ? 

540 x <60 — $324, amount of die poll taxes, and 

$2259*90 — * 324 = 1935*90, to be assessed on property. 

$64530 : $.1935*90 tt $1 : '03; or, <£HW~ '03, tax on $1. 

TABLE. 

•Ik delfe. dolk 



Tax o n 1 is t) 3 


Tax on 



































'30, 
'60 


Tax on 


1*90 

























200.. 
300.. 
400.. 



900 .. 27* 
1000 ., 3.0* 
Now, to find A's tax, his real estate being $ 1340a I find, 
by the table, that . ■ 
The tax on - - - $1000 - - is - - $30' 
The* tax en - - - 800 ----- ■ 9* 

The tax on - - - 40 - - - - - 1*20 

Tax on his real estate ----- - -- $40*20 

In. like manner I find ihe tax on his personal > 26*23 

property to.be ---.--..J 

S polls at *) each, are ------- 1*20 

Amxmt, $67*62. 

/i ;■'*/> ' ' 5 
, j ■ ■ ■ 
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18. What will B'i tax amount to, whose inventory is 874 
dollars raal, and 210 dollars pertonal property, and who pays 
for 8 polls? Ant. $34'32. 

17. What will be the tax of a man, paying for 1 poll, 

whose property is rained at $3482? at $768? 

at #8-10? at $4657? Aits, to the Uut> $140*31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month; A kept in 24. cows, and B 16 vows; how much 
should each pay ? "' 

19. Two men hired m pasture for $ 10 ; A put in 8 cows 
3 months, and B put in 4 sows 4 months ; how nwliknnH 
each pay? 

If 100. The pasturage of 8 cows for 3 months is the 
same as of S4 cows for I month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for I month. The 
shares of A and B, therefore, are 24 to 16, as in the former 
Question. Hence, when time is regarded in fellowship, — 
Miiffi[i/j •acit one'* stork by the time he conttMS* it tn trade, 
emd «»c the product Jbr hi* store. This is called Double FeU 
lowthtp. Arts. A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ 100 
6 months, and then puts in $60 more; B puts in $200 4 
months, and then taxes out $ 80 ;' at the close of the year, 
they find that they have gained $ 96 ; what is the profit of 
each? ... S # 43*711, A»s share. 

•***• \ $51*288, B»s share. 
31. A, with a capital of $ 500, bsgan trade Jan. 1, 1626, 
and, meeting with success, took in B as a partner, with a 
capital qf $600, on the first of March following; four 
months after, they admit C as a partner, who brought $ 800 
stock; at the close of the year, they find the gain to be 
$ 700 f how must it be divided among the partners ? 

C $250, A's share. 

t- - ' ■ Ass. } $ 350, B Vhare. 

. . V ' ( $200, Cs share. 

v QUESTIONS. 

1. What is fellowship? 2. What is the rule for operat- 
ing? 8. When time is regarded in fellowship, what is it 
called? 4." What is the method of operating in double' 
fellowship? 6. How are taxes assessed? '-ft, How is 
fellowship proved ? 
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IT 101. Alligation is the method of mixing two or more 
simples, of different qualities, so that the composition may be 
of a mean, or middle quality. 

When the quantities and plica of the simples are giren, 
to find the mean price of the mixture, compounded of them, 
the process is called Alligation Medial. 

1. A farmer mixed together 4 bushels of wheat, worth 
160 cents per bushel, 3 bushels of rye, worth 70 cents per - 
bushel, and 2 bushels of corn, worth 60 cents per bushel ; 
what is a bushel of the mixture worth ? 

It is plain, that the cost of the icAo/e, divided by the Bust- 
ier of bushels, will give the price of one bushel. 

4 bushels, at 160 cents, cost 600 cents. 

5 .... at 70 210 

J_ at 60 100 »4» ■= lOlJcts. Am. 

9 bushels cost 910 cents. 

2. A grocer mixed 6 lbs. of sugar, worth 10 cents per lb., 
8 lbs. worth 12 cents, 20 lbs. worth 14 cents; what is a 
pound of the mixture wojth ? An*. lft|f. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 6 ounces 22 carats fine; what is the fine- 
ness of the mixture ? Am. 21^. 

4. A grocer puts 6 gallons of water into a cask containing 
40 gallons of rum, worth 42 cents per gallon ; wbatls a gal- 
lon of the mixture worth } Am, 36|f cents. 

8. On a certain day the mercury was observed toljitand in 

Vthe thermometer as follows : 6 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 d» 
and 3 hours, at 73 degrees: what was the m 
for that day? .. 

It is plain this question does not differ, indie mo Jb of its 
operation, from the former. , Am. .69^* 

IT 109. When the mean price or rate, and 
rates of the several swivle* are giren, to find the _ 
tX quantities of each simple, the process is called 
Alternate: alligation alternate is, therefore, use rerci 
alligation medial, and may be proved by it 

R- '.Go 
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1. A man has oats worth 40 cents per bushel, which lie 
wishes to mix with corn worth SO cents per bushel, so that 
the mixture may be worth 42 cents per bushel ; what pro- 
portions, or quantities of each, must he take ? 

Had the price of the mixture required exceeded the price 
of the oats, by jatt a* much as it fell short of the price of 
the com, it is plain, he must have taken equal quantities of 
oats and com ; had the price of the mixture exceeded the 
price of the oats by only £ as much as it fell short of 
the price of die com, the compound would have required 2 
times as much oats as com ; and in all cases, the Jest the 
difference between the price of the mixture and that of one 
of the simples, the greater must be the quantity of that ste- 
pie, in proportion to the other; that is, the quantities of tile, 
simples must be woerttly as the difference* of their prices 
from the price of the mixture ; therefore, if these differen- 
ces be mutually exchanged, they will, directly, express tile - 
relative qwutfi&et of each simple necessary to form the com- 
pound required. In the above example, the price of the 
Mtxfare is 43 cents, and the price of the oat* is 40 cents ; 
consequently, the difference of their prices is 2 cents : the 
price of the com is 60 cents, which differs from the price 
of the mixture by Scents.' Therefore, by exchanging these 
differences, we have 8 bushels of oats to 2 bushels of corn, 
for the proportion required. 

Ant. 6 bushels of out* to 2 bushels of com, or in that 
proportion. 

The correctness of this result may now be ascertained by 
the last rule ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of corn, at 50 cents, is 100 
cents : then, 320 + 100 = 420, and 420, divided by the num- 
ber of bushels, (8 +Hj) — 10, gives 42 cents for the price of 
the mixture. 

. 3. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, some at 11 shillings, and some 
at IB shillings per pound; what proportions of each mast 
he mix, that he may sell the compound at 10 shillings per 
pound ? 

Here we have 4 simples; but it is plain, that what has 

S" ist been proved of two will apply to any number of pain. 
in each pair the price of one simple is greater, and that of 
the other lew, than the price of the mixture required. 
Hence we have this 
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RULE. 

The mean rate and the several prices being reduced to 
the same denomination, — connect with a continued Une each 
■rice that i» less (Aon the mean rate tot/A dm or wore lAni 
w obeatek, owl eocft jprtce greater tAon the mean rote 
witA one or more that u less. 

Write tie difference between the MEAN role, or price, owl 
Ike price o/ each simple opposite the price with which it u 
connected ; (thus die difference of the two prices in each 
pair will be mutually exchanged;) then the turn of the differ- 
ence*, standing agaiast cmy price, will express the relative 
QUANTITY to be taken of that price. 

By attentively considering the rule, the pupil will per- 
ceive, that there may be as many different waya of meting 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We wQl now apply the rale to solve the last question : — 

Operations. 
tht. 

Here we set down the prices of the simples, one directly 
voder another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 a.) at the 
left hand. In the first way of linking, we find, that we 
may take in the proportion of 2 pounds of die teas at 8 
una 12 b. to 1 pound at 9 and Us. In die second way, 
we find for the answer, 3 pounds at 8 and 11 s. to 1 pound 
at 9 and 13 b. 

3. What proportions of sugar, at 8 certs, 10 cents, and 
14 cents per pound, will compose a mixtur\ worth 12 cents 
per pound ? . 

An*. In the proportion of 2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cento. 

Note. As these quantities only express the proportion* ot 
each kind, it is plain, that a Compound of the tame mean 
price will be formed by taking 8 times, 4 times, one half, or 
any proportion, of each quantity. Hence, 
- When die quantity of one simple is given, after finding 
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the proporfimal quantities, by the above rale, we may tay, 
As the propobtiobal quantity : is to the GIVEN quantity ; J 
as m ««cA of the other proportional quantities ; to theiai- 
QUIRED quantities of each. 

4. If * man wishes to mix 1 gallon of brandy worth 
IS s. with ram at 9 s. per gallon, to that the mixture 
may be worth 11 s. per gallon, how much ram must ho 
use? 

Taking the differences as above, we find the proportions 
to be 3 of brandy to 6 of ram ; consequently, 1 gallon of 
brandy will require 3£ gallons of rum. Asa. 2£ gtllons. 

£. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
pound worth 10 cents per pound; what must be the pro- 
portion* of each kind ? 

Aits. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If be use 1 lb. of the first kind, how much must he take 

of the others .' if 4 lbs., what? if 6 lbs., what ? 

if 10 lbs., what? if SO lbs., what? 

Am. to the la.it, 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. per 
pound ; he would mix 5 pounds of the first sort with the 
others, so as to form a compound worth 24 d. per pound; 
bow much of each sort must he use ? 

-Its*. 6 lbs. of the second, and 7j lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth SO cents per gallon, to 
reduce its value-to 70 cents. per gallon ? An*. 8f gallons. 

9. A man would mix 4 bushels of wheat, at $1'50 
per bushel, rye at tfl'16, corn at $'75, and barley 
at $ '50, so as to sell the mixture at $ '84 per bushel ; 
how much of each may he use i 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may. 
be 22 carats fine ; what proportions of each must he use? 

Ana. 2 of the 3 first sorts to 9 of the last. 

11. If Be use 1 oz. of the first kind, how much must 
he use of the others ? What would be the quantity of the 
compound ? Ana. to lost, 7£ ounces. 

12. If he would have the whole compound consist of IS 
oz., how much must he use of each Kind?— if of SO 
oz., how much of each kind ? if of 37£ oz., how much I 

An*, to the lost, 6 oz. of the 3 first, and 22$ oz. of the hut 
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Hence, when the quantity of the compound U given, we 
may amy, iU me ma of the proportional qeom tif i tt , Jmmd 
by the above roib, it to tte annuity WftuimED, so u each 
FBttrOETIOKAL jwMily, /o«wl iy tf* me, to (A* EEQOIESD 
gwwltly 0/ EACH. 

13. A man would DUE 100 pounds of sugar, some at 8 
cent*, some at 10 cents, and gome at 14 cents per pound, so 
that die compound may be worth 12 cents per pound; how 
mnch of each kind must he use ? 

We find the proportions to be, 2, 2, and 6. Then, 8 + 3 
+ 6 = 10, and ( 2 : 20 lbs. at 8 cts. ) 

10 : 100 ::<2 : 20 lbs. at 10 eta. > Am. 
(6 : 60 lbs. at 14ets. } 

14. How many gallons of water, of no value, must be 
mixed with brandy at $ 1'20 per gallon, so as to fill a Tea- 
sel of 76 gallons, which may be ™->rth 9!) cents per gallon ? 

An*. 17£ gallons of water to 57A gallons of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and 11 d. per 
11), ; and he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per lb. ; how many ponnds of 
each sort may he take .' 

Am. 72, 34, 48, and 96 lbs., or 48, 48, 72, 73, &c 
Note. This question may have five different answers. 
QUESTIONS. 

1. Whit is alligation ? 2. medial r 8. the 

rule for operating ? 4. What is alligation alternate I 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional qaantr- 
tiet of each simple i S. When the quantity of one simple, is 
given, how do you find the others ? 7. When the quantity 
of the whole compound ia given, how do you find the quan- 
tity of each simple ? 



DUODECIMALS. 

IT 108. Duodecimals are fractions of a foot The word 
is derived from the Latin word daodedm, which signifies 
boehe. A foot, instead of being divided decimally into ten 
equal parts, is divided duodecimatiy into twelve equal parts, 
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ealred »ncA*», or primes, marked thus, ('). Again, each of 
these parts Es conceived to be divided into twelve other equal 
parts, called sectnxb, (")■ I» like manner, each second is 
conceived to be divided into twelve equal parts, called thirds, 
V")\ each third h?to twelve equal parts, called fourths, 
("") ; and so on to any extent 

In this way of dividing a foot, it is obvious, that 
1' inch, 01 prime, is .... - . ^ ofafooL 
1" second is ^ of fa - - - = y^ r of a foot 
1"' third is fa of ^ uf fa - - = -^fas of a foot 
1"" fourth is -jlj of -fa of fa of fa = strtus °f a f° ot - 
I""' fiflhi. A9f A»f A of A of A, = „Ao of nfcot, Sic. 
Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a less denomination making 
1 of a greater, as in the following 
TABJLE. 

12"" fourths make 1'" third, 

12'" thirds - - - 1" second, 

12" seconds - - I' inch or prime, 

12' inches, or primes, 1 foot 

Note. The marks, .'» ", '", "", &c, which distinguish the 
different parts, are called the indices of the parts or denomi- 
nations. 



MULTIPLICATION OF DUODECIMALS. 

■ measuring surftiees and 

aboard 16 feet 7 inches long, 

Note. Length X breadth = superficial contents, (If 25.) 

OPERATION. 7 inches, or primes, = fa of ■ 

length, 16 7< frot, and Sinches = X of a foot; 

^ . 3' = ftr of a foot, that is, 21" 

4 i' 9" = 1' and 9"; wherefore, we set 

16 T down the 9", and reserve the 1' 

to be carried forward to its proper 

Ant, 20 S' 9" place. To multiply 10 feet by 3' 
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is to take •& of ^ = ff , that is, 48' ; and the 1' which we 
reserved makes 49', = 4 feet 1' ; we therefore set down 
the 1', and cany forward the 4 feet to its proper place. 
Then, multiplying the multiplicand by the 1 foot in the mul- 
tiplier, and adding the two products together, we obtain the 
Answer, 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the pro- 
duct of any two denominations. This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
product of any (too denominations will always be of the denomi- 
nation denoted by the sum of their indices. Thus; in the 
above example, die sum of the indices of 7' X 3' is "j con- 
sequently, the product is 21"; and thus pflmes multiplied 
by prunes will produce seconds ; primes multiplied by seconds 
produce thirds ; fourths multiplied by fifths produce ninths, &c 

It is generally most convenient, in practice, to multiply the 
multiplicand first by the feet of the multiplier, then by the 
inches, &c, thus : — 



ft- 
16 T 



16 ft. X I ft. — 16 ft, and 7' X 
1 ft. =^ 7'. Then, 16 ft. X 3' = 48' 
= 4 ft, and 7' X 3' = 21" = 1' 9". 
The two products, added together, give 
for the Answer, 20 ft. 8' 9", as before. 



OPERATION. 

ft- 

Length, 15 8' 
Breadth, 1 5' 



The length multiplied by the 
breadth, and that product by the 
thickness, gives the solid con- 
tents, (IT 36.) 



Am. 29 T 1" 
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« example* we derive the following Rule :— 
the denominations as compound numbers, and 
ig remember, that the product of any two do- 
will always be of that denomination denoted by 
arindicet. 
EXAMPLES FOR PRACTICE. ' 

lany square feet in a stock of IS boards, 12 ft. 

and 13' wide ? Am. 305 ft. 10'. 

is the product of 371 ft. 2' 6" multiplied by 

? Am. 67342 ft. 10* 1" 4'" 6"". 

iuting, plastering, paving, and some other tdnds 
done by the square yard. If the contents in 

bo-divided by 9, the quotient, it is evident, will 

rds. 

painted the walls of a room S ft. 2' in height, 
and 72 ft. 4' in compass ; (that is, the measure of all it* 
sides ;) how many square yards did he paint ? 

Am. 65 yds. 5ft. & 8". 

6. There is a room plastered, the compass of which is 
47 ft 3', and the height 7 ft. 6' ; what are the contents ? 

Ata. 39 yds. 3 ft. 4' 6": 

7. How many cord feet of wood in a load 8 feet long, 4 
feet wide, and 3 feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet make a 
cord foot. Am. 7 cord feet. 

a In a pile of wood 176 ft. in length, 3 ft. V wide, and 
4 ft. 3' high, how many cords ? 

Am. 21 cords, and 7^ cord feet over. 

9. How many feet of cord wood in n load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it come- 
to at $ '40 per cord foot ? 

An*. 4| cord feet, and it will come to $ VIS. 

10. How much wood in a load 10 ft. in length, 3 ft. 9" in 
width, and 4 ft. 8' in height? and what wfil it cost at 91*9* 
per cord? 

Ans. 1 cord and 2ff cord feet, and it will come to 
$2<62f 

TT 104. Remark, By some surveyors of wood, dimen- 
sions are taken in feet and lUeimah of a foot. For this pur- 
pose, make a rule or scale 4 feet long, and divide it into feet, 
and each foot into ten equal parts. On one end of the ruloj 
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for 1 foot, let each of these puis be divided into 10 other 
equal parts. The former division will be 10th*, and the lat- 
ter lOOtbi of a foot Such a rule will be found very con- 
venient for surveyors of wood and of lumber, for painters, 
joiners, &e. ; for the dimensions taken bj it being in feet and 
decimals'of a foot, die cuts will be no othe* than bo many 
operations in decimal fractions. 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4'5 feet in length," and 
2*6 feet in width ? and what will be its cost, at 75 cents per 
square foot? Asa. ll'7feet; and it will cost $S'775. 

12. How many cords in a load of wood 7'5 feet in length, 
3'G feet in width, and 4'8 feet in height ? Am. 1 cord,l,^ft. 

* 13. How many cord feet in a load of wood 10 feet long, 
3'4 feet wide, and 8'5 feet high ? Am. 7-ft. 

■QUESTIONS. 

1. What are duodecimals? 2. From what is the word 

derived! 3. Into how many parts is a foot usually divided, 

and what are the parts called ? 4. What are the other de 

_^ nominations r 5. What is understood by the indices of the 

i denominations ? 6. In what are duodecimals chiefly used? 

* 7. How ore the contents of a surface bounded by straight hues 
found? 8. How are the contents ofasoiid found? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10. How may a scale or rule be formed 
for talcing dimensions in feet and decimal parts of a foot ? 



f INVOIUTIOBT. 

T 106. / Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain,--, 
number of times. '< The products thus produced are called f£_ 
the powers of the given number. '.The number itself is called ' 
the first power, or root. If the first power be multiplied by -' i 
itself, the product is called the second power or square ,- tf ' 
the square be multiplied by the first power, the product is 
called the third power, or cube, &c. ; thus,* 
' 5 is the root, or 1st power, of 5. 

5X5= 25 is the 2d power, or square, of 5, =s6» 
5X6X5=125 is the 3d power, or cube, of 5, =6" 

. 6X5X5X6=625 is the4thpower,orbiquadrate,of5, =5*. 
S Google 
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/\ The number denoting the power is oiled the wider, of 
sxpMcnt; thus, 5* denote! that 5 is raised or involved to 
the 4th power. 

1. What is the square, or Sd power, of 7 ? Am. 49. 

2. What .is the square of 30 f Ant. 900. 

3. What is the square of 4000 ? > Am. 16000000. 

4. What is the cube, or 3d power, of 4 I Am. 64. 

5. What is the cube of 800? Ant. 518000000. 

6. What is the 4th power of 60 ? Ant. 12960000. 

7. What is the square of 1 ? of 2 ? of 3 } 

of 4? Ant. 1, 4, 9, and 16. 

8. What is the cube of I ? of 2 ? of 3 1 

of 4 1 Ant. 1, 8, 27, and 64. 

9. What is the square of }r off? of -| > 

Ant. f, H, and JJ. 

10. What is the cube of |? __of*? off? 

il. What is the square of £ ? the 5th power of £? 

An*. £, and ^g. 

12. What is the square of 1'5 ? the cube ? 

An*. 2'25, and 3'37S. 

13. What is the 6th power of 1'2 ? Ana. 2'985984, 

14. Involve 2£ to the 4th power. ' 

Note. A mixed number, like the above, may be reduced 
to an improper fraction before involving: thus, 2J?= f ; or 
it may be reduced to a decimal ; thus,, 2£ = 2'25. 

Aw. W = 25^4- 

15. What is the square of 4} ? Ant. -i-jifJ- = 23||. 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Ant. 2401. 

17. How much is 9»r 6« r -, — 10*? 

Am. 729, 7776, 10000 
ia How much is 2*? 3« ? 4* ? 5»? 

6»? 10»? Am. to to*!, 100000000. 

The powers of the nine digits, from the first power to the 

fifth, may be seen in the following 

TABLE. 
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EVOLUTION. 

^ IT 106. Evolution, or the extracting of roots, is the me- 
thod of finding tie root at any power or number. 
ty The rooty as we 'hare seeii, is that number, which, by m 
'continual multiplication into itself, produces the given power. 
The'jquore root is a number, which, being squared, will pro- 
duce the given number; and the cube, or third rout, is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number: thus, the agwire root of 144 is 
12, because 12 a = 144; and the cube root of S4S is 7, be- 
cause 7», that is, 7 X t X 1, = 343; and so of other num- 

' Tien. 

' Although there is no number which will not. produce a 
, - perfect power by involution, yet there are many numbers of 
which precise roofs can never be obtained. But, by the 
help of decimals, we cap approximate, or approach, towards 
the root to any assigned degree of exactness. : Numbers, 
whose precise roots cannot be obtained, are - called $ard 
numbers,) and those, whose roots caa be exactly obtained, arc > ,■• 
called Taiitmal numbers.) 

The square root is indicated by this character */ placed 
before the number ; the other roots by the same character, 
with the index of the root placed Over it Thus, the square * 
root of 16 Is expressed vl6 ; and the cube root of 27 is 
expressed &27, and the Bth root of 7776,^7776.' 

When the power is expressed by several numbers, with 
the sign -J- or — between them, a line, or vinculum, is drawn 
from the top of the sign over all the parts of it; thus, the 
square root of 21 — 5 is */ SI — 5, &c. 



EXTRACTION OF THE SQUARE 
,1 ROOT. 

IT 107. To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro- 
duce the given number, i 

1. Supposing a man has 625 yards of carpeting, a yard 
wide, what is the length of one side of a square room, the 
Goosk 
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floor of which the carpeting will cover ? that is, what is one 
cute of a squire, which contains 625 square yards t 

We hare seen, (It 35,) that the contents of a square snr 
face ia found by multiplying the length of one side into it- 
self, that is, by raising it to the second power; and hence, 
baring the contents (825) given, we must extract its square 
not to find one side of the room. 

This we must do by a sort of trial : and, 

1st We will endeavour to ascertain how many figures 
£ere will be in the root This we can easily do, by mint- 
ing off the number, from units, into periods of two figures 
each; for the square of any root always contains just twice as 
many, or one figure less than twice as many figures, as are 
in the root ; of which truth the pupil may easily satisfy him- 
self by trial. Pointing off the number, we find, that the 
root wi)l consist of (too figures, 



OPERATION. 
825(2 



a ten and a unit. < 

3d. We will now seek for 
the first figure, that is, for 
the (ens of the root, and it is 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundreds') we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20 ;) therefore, we 
eet2 (tens) in the root The 
roof, it will be recollected, is 
one tide of a square. Let us, 
then, form a square, (A, Fig, 
J.) each side of which shall be 
supposed 2 tens, ~ 20 yards, 
expressed by the root now 
obtained. 
The contents of this square are 20 X 20 = 400 yards, now 
disposed of, and which, consequently, are'to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most readily performed by subtracting the square 
number 4, (hundreds,) or the,squsre of 2, (the figure in the 
root already found,) from the period 6, (hundreds,) aDd bring- 
ing down the next period by the_ side of the remainder 
making 325, as before. 

, ..Google 
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3d. The square A is now to be enlarged by the addition 
of the 225 remaining; yards ; and, in order that the figure 
may retain its square form, it is evident,fthe addition must m 
be made on two sides. J Now, if the 225 yards be divided by 
the length of the two sides, (20 -f- 20 = 40,) the quotient 
will be the breadth of this new addition of 226 yards to the 
sides c d and 6 c of the square A. 

But our root already found, = 2 tens, is the length of one 
side of the figure A ; we therefore take doable this root, = 4 
tens, for a divisor. 



OPERATION— CONTINUED. 

625(25 



The divisor, 4, (tens,) 
is in reality 40, and we 
are to seek how many 
times 40 is contained in 
325, or, which is die 
same thing, we may 
seek how many times 
4 (tens) is contained in 
22, (tens,) rejecting the 
light hand figure of the 
dividend, ! because we / ^ 
have rejected the cipher 
in the divisor./ Wefind 
our quotient, that it, the 
breadth of the addition, 
to be 9 yards ; but, \f 
we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
two sides does not com- 
plete the square; (for 
there is still wanting, in 
the corner D, a small 
square, each aide of 
which is equal to this last quotient, 5 j we must, therefore, j ■ 
add this quotient, 6, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45; and then the whole 
divisor, 45, multiplied by the quotient, 6, will give the con- 
tents of the whole addition around the sides of the figure' A, 
which, in this case, being 225 yards, the same as otir divi 
dend, we have no remainder, and the work is done. Con- 
sequently, Fig. II. represents the floor of asquare room, 28 
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yards on a side, which 625 square yards of carpeting will 
exactly cover. 

The proof may be seen by adding together the several 
* parts of the figure, thus : — 

The square A contains 400 yards. / O 

The figure B 100 Or we may prove it 

••- C 100— by involution, thus:- 

D 85 25 X 25 = 625, as be- 
Pro*/, 625..; f0re - 

Prom Hot example and Uhulratum we derive. Hie fdltnmng , 
general ., 

RULE 



r TUB NQCiilE ROOT, 

I. Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on. ( These dots show the number of figures 

. of which the root will consist. ) 

II. Find the greatest square number in the left hand pe- 
riod, and write its root as a quotient in division. Subtract 
the square number .from the left hand period, and to the re- 
mainder bring' down the next period for a dividend. 

. III. Double the root already found foradiviEor; seekhow 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
said also at the right hand of the divisor; multiply the di- 
visor, thus augmented, by the list figure of the root, and 
subtract the product from the dividend ; to die remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
brought down. 

Note 1. If we double the right hand figure of the last 
divisor, we shall have the double of the root. 

Note 2. As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
of units, so iv e must always begin at unit's place to point off 
the given number, and, if it be a mixed number, we must 

r'int it off both ways from units, and if there be a deficiency 
any period of decimals, it may be supplied by a cipher. 
It is plain, the root must always consist of so many integers 
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ftod decimals as there are periods belonging to each in the 
Siren number. ! 

EXAMPLES FOR PRACTICE. 
2. What is the square root of 10342653 ? 
OPERATION. 

10342C56 ( 3216, Arts. 
9 

62 ) 134 
\ . 124 

641 ) 1026 
641 

6426)38666 
38666 

8. What is the square root of 48264 ? , 

OPERATION. 



4. What is the square root of 998001 ? Aus. 999 

6. What is the square root of 234'09? , Ann. 15'3. 

6. What is die square root of 96 4'5i 9236 0241 } 

Am. 31*05671. 

7. What is the square root of '001296 t Ans. '030. 
& What is die square root of <2916 ? Arts. '54. 

9. What is the square root of 36372961 ? Ans. 6031. 

10. What is the square root of 164 i Ans. 12'8 +. 

IT 108. In this last example, as there was a remainder, 
after bringing down all the figures,; we continued the opera- 
tion to decimals, by annexing two ciphers for a new period, j 
and thus we may continue the operation to any assigned de- 
gree of exactness); .but the pupil will readily perceive, that 
he can never, in this manner, obtain the preSge root; for the 
last figure in each dwide&d will always be a cipher, and the 
' 0) 
■ , Google 
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laat figure in each £ei*or is the same as the hut quotient ' 
figure ; but do one of the rriie digits, multiplied into itself, 
produces a nomber ending witharipAer; therefore, what- 
ever be the quotient figure, there will still be a remainder. '. 

11. What is the square root of «1. Am. \Ti-^-. 

12. What is the square root of 10 ? Aia. 3*16 4-. 

13. What is the square root of 184*2 ? An*. 13'fi7+. 

14. What is the square root of J ? 

Note. We have seen, (11 105, ex. 9,) that fractions are ' 
squared by squaring both the numerator and the denomina- 
tor. 'Hence it follows, that the iquare root of \ fraction is 
found by extracting the root of the numerator and of the de- 
nominator. The root of 4 is 2, and the root of 9 ia 3. ; 

An*. {. 

16. What is the square root of ^ l An*. |. 

16. What is the square root of i\ft? Aia. -fa. 

17. What is die square root of At? Am. ■& = $. 
' 18. What is the square root of 20* ? An*. 4$. 

When the numerator and denominator are not exact 
squares, the fraction may be reduced to a decimal, and the 
■ approximate root found, as directed above. 

19. What is the square root of J ^ *75 ? An*. <866 +. 

20. What is the square root of £Jj ? Am. '912 +. 



mJFPLSHBXTT TO THE SQUARE ROOT. 

QUESTIONS. 

1. What is involution? a. What is understood by a 
power ? 3. ■ the first, the second, the third, the fourth 
power ? 4. What is the index, or exponent ? 6. How do 
you involve a number to any required power ? 6. What is 
evolution ? 7. What is a root ? 8. Can the precise root of all 

numbers be found ? 9. What is a surd number ? 10. a 

rational ? 11. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed into periods or 
two figures each ? 13. Why do we double the root for & 
divisor? 14. Why do we, in dividing, reject the right hand 
figure of the dividend ? 15. Why do we place the quotient 
figure to the right hand of the divisor? 16. How may w 
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prove the wotk ? 17. Why do we point off mixed numbers 
loth ways from units? 18. When there is a remainder, 
how may we continue the operation? 19. Why can we 
never obtain the precise root of sard numbers ? 20. How 
do we extract the square ropf pf vulgar fractions ? 



EXERCISES. 

1. A general has 4096 men ; how many must he place in 
tank and file to form them into a square ? Aits. 64. 

2. If a square field contains 2025 square rods, how many 
rods does it measure on each side ? Ana. 45 rods. 

3. How many trees in each row of a square orchard con- 
taining 5625 (Res? Am. 75. 

4. There is' a ciietfcaahose area, or superficial contents, 
is 6184 feet ; what wfll pe the length of the side of a square 
of equal are*,? i\^51S4 = 72 feet, Ana.' 

6, A has two fields, one containing 40 acres, and the other 
.containing 50 acres, for -which B offers him a square field 
.containing the same number of acres as both of these ; how 
Many rods must each side of this field measure ? 

Ana. 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how much will die aide of a square field measure, contain- 
ing 4 times as much ? */2<& X 20 X 4 = 40 rods, Ans. 

7. If the aide of a square be 5 feet, what will he the side 

of one 4 tisaee as large? 9 times as large? 1G 

limes ai latge I -25 times as large? 36 times as 

large ? Antwert, 10 ft. ; 15 ft ; 20 ft. ; 25 ft. ; and 30 ft. 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note. If the field be divided in the' middle, it will form 
two equal squares.. 

Ant. 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 784 apple trees, -so •■■ 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row? Ant. 14 rows, and 56 trees in each row. 

10. There isanoblongpiece ofland,contaiaingi92 square 
rods, of which the width is J as much as the length; re- 
quired its dimensions. Ant. 1G by 12 
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11. There is arircle, whose diameter is 4 inches; whatis 
the diameter of a circle 9 limes as large i 

Note. The areas or contents of circles are in proportion 
to the sqaorei of their diameter*, or of their t&rcmjerencea. 
Therefore, to find the diameter required, square the given, 
diameter, multiply the* square bj the given ratio, and the 
square root of the product will be the diam eter required. 

*/4 X 4 X * = 12 ivhes, Am 

12. There axe two circular ponds in a gentleman's pleasure 
ground; the diameter of the less is 100 feet, and the greater 
is 3 times as large} what is its diameter ? Aa*. 173'2+ feel. 

13. If the diameter of a circle be 12 inches, what is the 
diameter of one 4. as. large? Aim. 6 inches. 

- If 100. 14. A carpenter has a large wpoajfr tqwsre ; one 
part of it is 4 feet long, and the otrtpp^rt 8 feet long ; what 




.Soft. A, figure of 3 
sides is called a triangle, 
and, if one of the comers 



1 be a tmmre canter, or rig/U 

1 angle, like the angle at B 

5 "in the annexed figure, it is 
-. called a right-angled trian- 

gle., of which the square 
of the longest side, A C, 
(called the hypotenuse,) 
is equal to the stn* of the squares of the other two sides, A B 

and B C. - 

4* = 16, and 3* = 9 ; then, »/% + 16 = 5 feet, Am, 

15. If, from the corner of a square room, 6 feet be mea- 
sured off one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to point? ' iw. 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 34 feet 
wide ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of the ditoh ? 

Aw. 40 feet 

17. If the ladder be 40 feet, and the wall 82 feet, what is 
the width of tile ditch ? Ana. 34 feet 

18. Th 'adde- and ditch given, required the wall, 

4m. 32 feet 
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19. The distance between the lower ends of two equal 
rafters if 33 feet, and the height of the ridge, above the beam 
on which they stand, is 13 feet; required the length of each 
rafter. Am. 20 feet 

20. There is a building 30 feet in length and 22 feet in 
-width, and the eaves project beyond the wall 1 loot on every 

side ; the roof terminates in a poiift at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest ; what 
is the distance from- the foot of the post to the corners of the 
eaves ? and what is the length of a rafter reaching to the 

middle of one aide 1 a rafter reaching to the middle of 

one end '/ and a rafter reaching to the corners of the eaves ? 
Answers, in order, 20 ft. ; 15*62 -f- ft. ; 18*86 + ft. ; and 
22*36 4- ft. * 

21. 'ftjerela Qg^JOO rods long and 600 rods wide; 
what is the distance be^Wen tw&opposite comers ? 

1 Ans. 1000 rods. " 

22. There is a square field containing 90 acres ; how 
tn&ny rods in. length is each side of the field? and how many 
rods apart are the opposite corner* >- 

Anneers, 120 rods; and^ieg.'T -f-rods. 

23. There is a square field containing 10 acres; what dis- 
tance is the centre from each corner? Am. 28'28 -|-rods, 



XtXTRAOVXOKT OF THE CUBU 
/ ROOT. 

It llO. A solid body, having six equal sides, and each of 
the sides an exact square, is a cube, MKtne measure in 
length of one of its sides is the root of that cube] for the 
length, breadth and thickness of such a body are all alike ,- con- 
sequently, the length of one side, raised fo'the 3d power, 
gives the solid contents. (See IF 38.) 

Hence it follows, that extpfjingtne cube root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
number of feet. > 

1. What are the solid consents of a cubic block, of which 
each side measures 2 feel } Am. 2" = 2X2X2 = 8 feet 

2. How many solid feet in a cubic block, measuring 5 feet 
• on each side? Am. 5 3 
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3. How many feet in length is each side of a cubic block, 
containing 125sotidfeet? Ant. £/125 Ss 5 feet. 

Jfote. The root may be found fay trial. 

4. What is the aide of a cubic block, containing 64 solid 

feet ? 27 solid feet ? 21fi solid feet ? 512 solid 

feet? » Arutoen, 4ft.; 3 ft; eft.; and 8 ft, 

5. Supposing a man has 13824 feet of timber, in separate 
l)l(i: :ks of 1 cubic -foot each; he wishes to pile them up in 
a cubic pile ; what will be the length of each title of auek 

It is evident, the answer is found by extracting the cube 
root of 13824 ; but this number is so large, that we cannot 
;.<> i. a.-ilj iind the root by trial as in the former examples ; — 
We will endeavour, however, to do it by a sort of trial; and, 
1st. We will try to ascertain the niimhsj of figures, of 
which the root will consist Thiiwwe may do by pointing 
the number off inttyteriods of three figures each (IT 107, ex. 1.) 
Pointing off, we see, the 
operation. . . root will consist of two figures, 
13824(2 I* a fen and a tswj. Letus,theo, 
8^ seek for the first igure, or 

"5H4 " tens of the root, which must 

be extracted from the left 
p r nand period, 13, (thousands.) 

The greatest cube, in 13 
(thousands) we find by trial, 
or by the table of power*, to br. 
B 8, (thousands,) the root of 

which is 2, (tens;) therefore, 
we place 2 (tens) in the root. 
to The root, it will be recollect- 

ed, is one side of a cube. Let 
tie, then^brm a cube, (Fig. I.) 
each side of which shall be 
supposed 20 feet, expressed 
s>4iy the root now obtained. 
— T The contents of this cube are 

fiSST M cmm,. 20x20X20 = 8000solidfeet, 

wfui-.h ure now disposed of, 'and whieh, consequently, nre to 
be deducted from the whole number of feet, 13824. 8000 
taken from 13824 leave 5824 feet This deduction is most 
reiufily performed by subtracting the cubic number, 8, or ' 
the cube of 2, (the figure of the root already found,) from 
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the period 13, (thousands, ) and bringing down tbe next pe- 
riod by tbe side of tbe remainder, making 5824, as before. 
2d. Tbe cubic pile A D is now to be enlarged by the ad- 
dition of 6824 solid feet, and, in older to preserve the cubic 
form Of tbe pile, tbe addition most be made on one half of 
its sides, that is, on 3 sides, a, 6, and c I .Now, if the 5824 , 
solid feet be divided by the square contents of these 3 equal *-* 
Rides, that is, by 3 times, (20 X 20 = 400):= 1200, die quo- 
tient will be the thickness of the addition made to each of 
the sides n, A, c. J But' the root, 2, (tecs,) already found, is 
the length of one of 'these sides ; we therefore square the 
toot, 2, (tens,) = 20 X 20 = 400, for the iquare contents of one 
side, and multiply the product by 3, die number of sides, 
400X3 = 1200; or, which is tbe sam« in effect, an.] more 
convenient in practice, we may square the 2, (tens,) and mul- 
tiply die produce by 900, thus, 2 X 2 = 4, and 4 X 300 = 1200, 
for die divisor, as before. 

The divisor, 1200, is coo- 
OPBlUnoN-COi!n'b>UED. tained in the dividend 4 times j 
feet it the 
n made 
8 to each of the three sides, a, 

r, 1200)5824 DividemL b, c, and 4 X 1200 =4800, is 
4-ij jo the solid feet contained in 

t)gQ .these additions; but, if we 

gj look at Fig. II., we shall per- 

— — ceive, that this' addition to the 

__ 8 sides does not complete the 

0000 Cube j for there are deficiencies 

in the-3 corners n, n, n. Now 
., -_t ,ni ' len'ith of each of these 

If 10. 11. deficiencies isjsjhe same as the 

length of each side, that is, 2 
(tens) = 20,_and their vndth 
and thickness are each equal to 
the last quotient figure, (4); 
their "contents, therefore, or 
the number of feet required t»n 
fill these dk^ciencies, will ba 1 
found by multiplying the tqiuae 
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the length of each side, which is expressed by the former 
quotient figure, 2, (lens.) 3 time* 2 (tens) are 6 (tens) = 
60; or, what is the same in effect, and more convenient in 
practice, we may multiply the quotient figure, 2, (tens,) by 
30, thus, 2 X 30 = 60, as before ; then, 60 x 15 = 960, con- 
tents of the three deficiencies n, n, n. 

Looking at Fig. Ill,, we 
Fig. III. perceive there is. still a de- 

20 . 4 ficiency in the corner where 

the la^ blocks meet This 
deficiency ia a cube, each . 
4 side of which is equal to' the. v 

last quotient figure, '4. The 
jp cube of 4, therefore, - (4 X 4 
X 4 = 64,) will be the solid 
10 contents of this corner,' which 

in Fig. IV. is seen filled. 

Now, the sum of these sev- 
eral additions, viz. 4800 ■ )■- 
960 -f 64 = 5824, will make 
. ' the subtrahend, which, sob- 
P ,y tractCd from the dividend, 

leaves no remainder, and the 
«* ./**. work is done. 

Fig. IV.- shows the pile 
which 13824 solid blocks of 
one foot each would make, 
. when laid together, and the 
root^ 24, shows the length of 
s* one' side of (he pile.-' The,, 

correctness of the work may j 
be ascertained by cubing the 
side now found, 24 a , thus, 24 
/«X24 = 13824, the 
given number ; or it may be proved By* adding together 
the contents of all the several parts, thus, 

F a*. 

8000 — contents of Wg. L 
4800 ra addition to the sides n, i, and c, Fig. I. 
960 = addition to fill the deficiencies n, n, n, Fig. II. 

64 = addition » fill the .corner e, e, e, Fig. rV. 

13824 = coifcw if the whole pile, "Fig. IV., 24 feet on 
*ch side 



^.Google 



■ 110- EXTRACTION OF THE CUBE BOOT. 219 

From Ike foregoing example and Wustration we derive the 
(oUowmg 

RULE 

VOB. IITUtTISS TBI CUBS HOOT. 

I. Separate the given number into periods of three figure* 
each, by putting a point over the unit figure, and every third 
figure beyond the place of units. 

II. Find the greatest cube in the left hand period, and put 
its root in the quotient 

III. Subtract the cube thus found from the said period, 
and to the remainder bring down die next period, and call 
(his the dividend. 



V. Scot how many time* the divisor may be had in the 
dividend, and place the result in the rout; then multiply 
the divisor by this quotient figure, and write the product 
under the dividend. 

■ VL Multiply the square of this quotient figure by the 
former .figure oT-fiyires of the root, arid this product by 30, 
and place the product under the last; ur.der all write the 
cube of this quotient figure, and call their amount the sub- 

VII. Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as beibre ; and so on, till the whole is 
finished. 

Note 1. If it happens that the divisor is not contained in 
the dividend, a cipher must be put, in the root, and the 
next period brought down for a dividend. 

Note 2- The same rule must be observed for continuing 
the operation, and pointing off for decimals, s" in the square 
root, 

Note 3- The pupil will perceive that the number which 
we call the diviior, when multiplied by the last quotient 
figure, does not produce so large a number as the real sub- 
trah«nd; hence, the figure in the root must frequently be 
■mailer than the quotient figure. 
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EXAMPLES FOB PRACTICE* 
6. What is the cube root of 1860867? 

OPERATION. 

1660807(123 Am. 
1 



ir no 



1 > X 300 = 300 ) 860 fint Dividend. 

600 -.. ", 

2* X 1 X 30 = 120 
2» = a 

728 fin t SfitraheiuL 
12» X 300= 43200 ) 132667 Ktwl Gi&mt 
129600 
S» X 12 X 80 = 8240 

8» = 27 

132867 ttcond 8ub(ra£>mL. 
000000 

7. What is the cube root trf 373248 ? Jim. 72. 

8. What is the cube root of 21054576 ? Am. 976. 
8. Whit is the cube root of 84*604510? An*. 4'39.. 

10. What is the cube root of '000843 i ■ Am. '07. 

11. What is the cube root of 2 ? Am. 1*26+. 

12. What is the enberoot of &?■ '' Aft. |- 
N<xe. See 17 lo5, ex. 10, and IT 108, ex, J4> 

18. What is the cube root of Jfi f '*"'■ 4 

14. What isthe cube root of-j^W As*. A . 

15. What is the cube root of ffa i Aia. '125 -+■, 

16. What is the cube root of y^ ? Am. $. 

SOFPMHCENT TO THE OtTBB ROOT. 

QUESTIONS, 

1. What is a cube I 2, What is understood by "the 
cube root I 3. What is it to extract the cube root I 
4. Why is the square of .ae quotient multiplied by 300 
for a divisor ? 5. Way, in finding the subtrahend, do 
we multiply the square of the last quotient figure by 30 
times the former figure of the. root? 6. Why do we 
cube the quotient figure ? 7. How do we prove tj«j 
operation? 

i .^Google 



V 111, gOPPlBHEN? tO fRG( 



221 



EXBitCISHS. 

1. What is the side of a cubical mound,- equal to one 288 
feet long, 216 feet broad, and 48 feet high ? Am. 144 feet. 

2. Here is a cubic box, one side ofwhich is 2 feet ; how 
mmiv solid feet does it contain ? -4ns. 8 feet. 

3. How many cubic feet in one 8 times as large? and 
what would be the length of one side ? 

Ans. 64 solid feet, and one side is 4 feet. 

4. Theje is a cubical bos, one side of which is 5 feet ; 
what would be the side of one containing 27 times as much I 
64 times a3 much? 125 times as much ? 

Am. 15, 20, and 25 feet. 
6. There is a cubical bos, measuring 1 foot on each 

side; what is the side of a box 8 times as large? 27 

times? 64 times? Ans. 2, 3, and 4 feet. 

IT 111. Hence we see, that the side* of cubes are as the . 
co>e roots of their solid contents, and, consequently, their con- 
tents are as the cubes of their tides. The same proportion is 
true of the similar sides, or of the diameters of all solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what wiH be the diameter of a ball of the same metal, weigh- 
ing 32 pounds ? 4 : 32 : : 3 a : 8 3 Am. 6 inches, 

7. It a ball, 6 inches in diameter, weigh 32 pounds, what 
will rte the weight of a ball 3 inches in diameter ? A*>s. 4 lbs. 

8. If a globe of silver, 1 inch in 'diameter, be worth $6, 
what is the value of a globe 1 foot in diameter ? - 

Ana. $10368. 

9. There are two globes; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how n-.any of the 
smaller globes would it take to make 1 of the larger ? 

Ans. 64.000. 

10. If the diameter of the sun b 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as the sun ? Ans. 1404928. 

11. If the planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diameter, what is the 
diameter of Saturn ? Ans. 79000 miles. 

12. There are two plnsett of equal density ; the diameter 
of the less is to that of .the .larger as 2 to 9 ; what is the ra- 
tio of their solidities ? ' Aw. r |, ; or, as 8 to 729 
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JVole. The roots of most powers may be found by the 
sruare and cube root only : tbus, the biquadrate, or4lh foot, 
is' thi! square root of the square root ; the 6th root is die 
cube rout of the square root ; the 8th root is the square root 
ot the 4lh root; the 9th root is the cube root of the cube 
root,"&c. Those roots, viz. the 5th, 7th, 11th, &c, which 
are not resolvable by the square and cube rcots, seldom, oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root,. the quotient will he the logarithm 
of the root itself. 



;oai 

IT 113. Any rank or series of numbers, more than two, 
increasing or decreasing bj a constant difference, is called an 
i Arithmetical Series-, or Progmnon. 

When the numbers are formed by a continual addition of ^ 
the common difference, they form an ascending series; but / 
when they are formed by t, continual subtraction of the com- / 
man difference, they form a deictndaig series. 
,j~ ( 3, 8, 7, 9, 11, 13, 15, &c is an ascending series. 
' J 15, 13,11, 9, 7, 5, 3, &c. is & descending series. 
' The number which form the series are called t\\% term* 
of the series. ' The firtt and last terms are the extremes, and y" 
■ the other terms are called the means. ' ■" 

There are five things in arithmetical progression, any three 
of which being given, the other too may he (bund :-— 

1 st The first term. 

2d. The last term. 

3d. The number of terms. 

4th. The common difference. 

5th. The sum of all the terms. 

1. A man bought 100 yards of cloth, giving 4 cents for the 
first yard, 7 cents for the second, 10 cents for the third, and 
so on, with a common difference of 3 cents; what was the 
cost of the last yard ? 

As the common difference, 3, is added to every yard except 
the last, it is plain (he Uat yard must be 99 X 3, = 297 
Cents, mare than the first yard. An*. 301 cents. 
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/ Hence, mAca (A* ^r»J lenn, the common difference, mad the 
lumber of term*, are giwa, to find the larftem, — Multiply the 
number of terms, less 1, by the common difference, and add 
the tint term to the product for the last term. \ 

2. If the first term be 4, the common difference 8, and 
the number of terms 100, what is the last term ? Ans. 301. 

3. There are, in a certain triangular field, 41 rows of 
corn; the first row, in 1 corner, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; . 
what is the number of hills in the last row ? Ant. 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts _ to $ 1'06, in 2 years to $ 1*12, 



i arithmetical progression, with a common dif- 
ference of $ '06 ; what would lie the amount in 40 years ? 
Am. $3' 40. 
,--, Hence we see, that the yearly amounts of any sum, at 
K simple interest, form an arithmetical series, of which the 
' vrincipal is the first term, the last amount is the last term, the 
yearly interest is the common difference, and the number of 
gears is 1 leas than the number of terms. 

6. A man bought 100 yards of doth in arithmetical pro- 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of example 1 ; therefore, 

301 — A = 297, and 297 •*• 99 = 3, common difference. 

'-} Hence, when the extremes and number of terms are given, 

* to find the common difference, — Divide the difference of the 

extremes by the number of terms, less 1, and the quotient 

will be the common difference. 

6. If the extremes be 5 and SOS, and the number of terms 
151, what is the common difference? Ans. 4. 

7. If a man puts out $ 1, at simple interest, for 40 years.' 
and receives, at the. end of the time, «3'40, what is the 
rate?- 

If the extremes be 1 and 3'40, and the number of terms 
41, what is the common difference ? Ana. '06. 

^8. A man had 8 sons, whose ages differed alike: the 
youngest was 10 years old, and the eldest 46 ; what was 
the common difference of their ages ? . Am. 6 years. 
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- 9. A nwTbougbt 100 yards of cloth in arithmetical, series; 
he Rare 4 cents for the first yard, and 301 cents for the last 
yard ; what was the average price per yard, and what wu 
the amount of the whole? 

Since the price of each succeeding yard increuesby a cor*- 
slant excess, it is plain, the average price is as much less than 
the price of the last yard, as it is greater than the price of 
the first yard; therefore, one half the sum of the first and 
last price is the average price. 

One half of 4 cts.-)- 301 cts. — : 152 J cts. = average ) 
price ; and the price, 152£ cts. X 100 = 15250 cts. = > Ant. 
f 152'50, whole cost 5 

Hence, when the extremes and the lumber of terms are given, 
to find the iron of all the terms, — Multiply 4 the sum of the ex- 
tremes by the number of terms, and the product will be 
the answer. 

. 10. If the extremes be 5 and COS, ?nd the number of 
terms 151, what is the sum of the series? Aiat. 4&055. 

11. What ia the sum of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? 4ns. 5050. 

12. How many times does a common clock strike in 12 
hours ? ' 4"- 78. 

13. A man rents a house for $50, annually, to be paid at 
the close of each year; what will the rent amount to in 20 
years, allowing 6 per cent., simple interest, for the use of 
the money ? 

The last year's rent will evidently be $ 50 without interest, 
the last but one will be the amount of $ 50 for 1 year , the 
last but two the amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
ft 50 for 19 years = $ 107. 

tf the first term be 50, the last term 107, and the number 
ofterms20, what is the sum of the series? Ant. $1570. 

14. What is the amount of an annual pension of $ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent simple faU«re*r ? Arts. $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
corn ; the first row, being in 1 corner, is a single hUl, and 
the last row, on the side opposite, contains 81 bills; how 
many bills of com in the field? Ant. 1681 hills. 
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■ 16. If a triangular piece of land, SO rods in length, 1m 91 
rods wide at one end, and come to a point at the other, what 
number of square rods does it contain ? Am. 300. 

17. A debt is to be discharged at 11 several payments, 
in arithmetical series, the first to be $5, and the last $ 75 ; 
what » the whole debt ? — the common difference be- 
tween the several payments ? 

Am. whole debt, $ 440 ; common difference, $ 7. 

18. What is the snm of the series 1, 3, 5, 7, 9, &c, to 
1001? * Ana. 251001. 

Note. By the reverse of the role under ex. 6, the differ- 
enee of the extrenef.1000, divided by the common difference 2, 
gives & quotient, which, increased by 1, is the number of 
term =5 601. 

19. What is the sum of the arithmetical series 2, 2^,-3, 
SJ, 4, 4& &c, to the 50th term inclusive ? iw. 712£. 

20. What is the sum of the decreasing series 30, S9J, 29$, 
' 39, 9.8%, &c, down to f 

Note. 80 -f- $ -(- 1 = 91, number of terms. An*. 1365. 

QUESTIONS. 

1. What is an arithmetical' progression ? 2. When is the 

series cilicd ascending? 3. ■ -when descending? 4. What 

are the numbers, forming the progression, called ? S. What 
are the first and last terms called? 6. What are the other 
terms called? 7. When thenar term, common difference, 
and number of terms, are given, how do you find the last 
term ? .8. How may arithmetical progression, be applied to 
simple interest? 9. When the extremes and number of 
terms aie given, how do you find the common difference ? 
10. — — how do you rind the sum of all the terras ? 



GEOMETRICAL PROGRESSION. 

TT 113. Any series of numbers, continually increasing by 
a constant multiplier, or decreasing by a constant divisor, is 
Called a Geometrical Progression. Thus, 1, 2, 4, 8, 16, &c. 
h an increasing geometrical series, and 8, 4, 2, 1, }, J, dtc, 
is a decreasing geometrical series. 

■ 



•SO OB0WETB.ICAL PSOOstESSKUf. 

As in arithmetical, so also in geometrical \ B ™:..™, 

there am five things, any three of which being given, the 
othsr (m» may be found : — 

lit The first term. 
2d. The lost term. 
3d. The number at terms. 
4th. The ratio.' 
5th. The sum of all the terms. 

The ratio is the multiplier or divisor, by which the series is 
formed. 

1. A man bought a piece of silk, measuring 17 yards, and, 
oy agreement, was. to give what the last yard would come 
to, reckoning 3 cents for the first yard. 6 cents for die second, 
and jo on, doubling the price to the last; what did the piece 
of silk cost him f 

8XSX2X2X3X8X 2X2X2X2X2X2X2 
X2X»X2X2 = 196608 cents, = $ 1966'OS, Answer. ■ 

In examining the process by which the last term (196608) 
■has been obtained, we see, that it is a product, of which the 
ratio (2) is sixteen times a factor, that is, one time less than 
the number of terms. The last term, then, is the sixteenth 
power of the ratio, (2,) multiplied by the first term (3.) 

Now, to raise 2 to the 16th power, we need not produce 
all the intermediate powers ; for 2* = 2 X 2 X 2 X 3 = 16, 
is a product of which the ratio 2 is 4 times a factor; now, 
if 18 be multiplied by 16, the product, 266, evidently con- 
tains the same factor (2) 4 times -f- 4 times, = 8 times ; 
and 256 X 256 sac 65536, a product of which the ratio (2) 
is 8 times -f- 8 times, = 16 times, factor ; it is, therefore, 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first term, ratio, and Waaler of terms, ore given, 
to find the last term, — 

I. Write down a few leading powers of the ratio with 
their indices over them. 

II. Add together the most convenient indices, to make an 
index Uss by one than the number of the term sought 

III. Multiply together the powers belonging to those m- 
iicr.s, and their product, multiplied by the first term, will be 
the term sought 
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f the first term be 5, and the ratio 8, what U the 8th 



(12 3- 
2 3, 9, 27, ; 
I term, = 



Powers of the ratio, with 
their indices over them. 

8. A man plants 4 kernels of' corn, which, at harvest, 
produce 32 kernels ; these lie plants the second year j now, 
supposing the annual increase to continue 8 fold, what 
would he the produce of the 16th yew, allowing 1000 ker- 
nels to n pint ? Ant. 2 ! 9902 325 5 ' 552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years ? 

2»* = 131072. Am. $ 1310*72. 

6. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, ana so on, in 'A fold ra- 
tio ; what did the whole cost him f 

2 + G -j • 19 + 54 = 30 cents. Ant. 80 cents. 

In a long series, the process of adding in this manner 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result If all the 
terms, excepting the last, viz. 2 + 6 + 18, be multiplied by 
the ratio, 3, the product will be the series 6 + 18 + 54 
subtracting the former series from the /after, we have, for the 
remainder, 54 — 2, that is, the last term, leas the first term, 
which is evidently as many times the first series (2+6 + 18) 
as is expressed by the ratio, leu 1 : hence, if we divide the 
difference of the extremes (64 — 2) by the ratio, less 1, 
(3 — 1,) the quotient will be the sum of all the terms, ex- 
cepting the taut, and, adding the last term, we shall have the 
whole amount. Thus, 64 — 2 = 52, and 3 — 1 = 2; then, 
52 -h 2 — 26, and 54 added, makes 60, Answer, as before. 
j'L Hence, when the extremes and ratio are given, to fmd the 
• sum of the teriet, — Divide the difference of the extremes by the 
ratio, less 1, and the quotient, mereated by the greater tern, 
will be the answer. 

6. If the extremes be 4 and 131073, and the ratio 8, 
what is the whole amount of the series? 

131072 ~ 4 + 131072 = 149796 Axiwet 
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T. What is the sum of the descending series 3, 1, A, 1, 
sV, &(■-., extended to ia/iuity 7 

It i* evident the last term must become 0, or indefinitely 

ne*r to nothing; therefore, the extremes are 3 and 0, and 

the ratio 3, Ant. 4*. 

8. What is the value of the infinite series 1 +J+ r V'f- 

*>*&* An*. 14. 

■ 9. What » toe value of the infinite series, ^ -f- T ^ r + 

tAb + nriniyi &«•» ° r ) what is the same, the decimal 

'11111, Sic, continually repeated? Am. Ai 

10. What is the value of the infinite Beries, ^ -f- -^j^ 

&c, descending by the ratio 100, or, which is the same, the 

repeating decimal '02030% &c > Am. fa. 

11- A gentleman, whose daaghter was married on a new 

year'* day, gave her a dollar, promising to triple it on the 

first day of each month in the year; to how much did her 

portion amount ? 

Here, before finding the amount of the aeries, we must 
find the laatJerm, as directed in the rule after e*. 1. 

Ana. $265^720 

The two processes of finding the lust term, and the amount, 

/.may, however, be conveniently reduced to one, thus p^- 

'<■ When the fast term, the ratio, and the mauler of terms, ore 

given,tojind the sum or amount of the leriu, — Raise the ratio 

to a power whose index is equal to the number of term*, from 

which subtract 1 ( divide- the remainder by the ratio, las 1, 

and the quotient, multiplied by the first term, will be the 

answer. 

Applying this rule to the last example, 3 ,a — 531441, and 
531441 — 1 ^ l _ S65720 Atu. $ 235*720, as before. 

12. A man agrees to serve a fanner 40 yean without any- 
other reward than 1 kernel of com for th.« first year, 10 for 
the second year, and so on, in 10 fold ratio, till toe end of 
toe time; what will be the amount of*' 
1000 kernels to a pint, and supposing h 
cents per bushel t 

io*» — i . _ < i,t 11,111,111,11 iiiii,ln,in,iii| 

10 — l ~~ i. 111,111,111,111,111 kernels. 

Am. $8,680 J 655,555,fi55,S56,655,fi55 ) 555 ) 565,5&5,655 
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13. A genllemsn, dying, left his estate to his 5 sons, to 
the youngest $ 1000, to the second $ 1500, and -ordered, 
that each son should exceed the younger by the ratio of 1 j ; 
what was the amount of the estate ? 

Note. Before finding the power of the ratio 1$, it may J 
be reduced to an improper fraction = J, or to a decimal, 1'S. 5 

tJ.T 1 X 1000 = #13187*; or, ^~} - X 1000 = 
$ 13187'50, jlfltwer. 

Compound Interest by Progression, , 

IT U4. 1. What is the amount of $ 4, for 5 years, at 6 
per cent, compound interest,? 

We have seen, (IT 92,) that compound interest is that, ^ 
which arises from adding the interest to the principal at the ' / 
close of each year, and, for the next year, casting the inter- 
est on that amount, and so on. The amount of $1 for 1 
year is $ 1'06 ; if the prinnpat, therefore, be multiplied -by 
''OB, the product will be its amount for 1 year; this amount, f) 
multiplied by 1*06, will give the amount (compound inter- ^ 
est) tor 2 years ; and this second amount, multiplied by 1 '00, 
will give the amount for 8 years ; and so on. Hence, 
the several amounts, arising from any sum at compound in- 
terest, form a geometrical series, of which the principal is the 
first term ,^tlie Amount of $1 or 1 £ ., &c., at the yi-en rate C\ 
per cent., is the ratio ; tie time, in -gear*, is 1 less than the / 
number of terms; and the last amount is the lizst term. 

The last question may be rc«-lved into this t — If the tint 
term be 4, the number of terms 6, and the ratio l'OG 
what is the last term ? 

r06&=l'338,andl ( 33SX4=$5'352-t-. Ms. #5'363 ' - 

Note 1. The powers of the cunonnts of $ 1, at 5 and at 6 
per cent., may be taken from the table, under TT 91. Tfcus, 
opposite 5 years, under 6 per cent, you find 1*338, &c. 

Note 2. The sew: al processes may be convenient! y exhi- 
bited by the use of letters ; Aius :-— 
Let P. represent the Principal. 

R. the Ratio, or the amount of $ 1, &c. for 1 year. 

..... T. the Time, in ye*rs. 

.... A. the Amount 

When two or more letters are joined together, like a word, 
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they are to be multiplied together. Thus PR. implies, that 
the principal is to be multiplied by the ratio. When one 
letter is placed cboce another, tike the index of a power, the 
firit is to be rawed to a power, whose index is denoted by tfie 
eetond. > Thus R T - implies, that the ratio is to be raised to 
a power, whose index shall be equal to the lime, thai is, the 
number of years. 

2. What is the amount of 40 dollars for 1 1 years, at 5 per 
cent compound interest ? 

R T XP. = A.; therefore, lW X40 = 68<4. 

Am. *68'40, 

3. What is the amount of $6 for 4 years, at 10 per cent 
compound interest P Aw. $ B^lSi-fi,. 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $S'352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio 1'06, end the last 
term 6'352, what is the first term ? 

This question is the reverse of the last; therefore, 
A. _ p . _ 6'353 . . 

5*- Fl '° r >p338- 4 ' *"■ **' 

5. What principal, at 10 per cent compound interest, will 
amount, in 4 years, to $ S'7846 > Am. $ 6. 

6. What is the present worth of $68'40, due 11 yean 
nence, discounting at the rate of 5 per cent compound in- 
terest ? Ana. $40. 

7. At what rate per cent will $ 6 amount to $ 8'7846 in 
4 years? 

If the first term be 6, the last term 8*7846, and the nam 
ber of terms 5, what is the ratio r 

~ = R T -, that U, — — — i<4641 = the 4th power of 
the ratio ; and then, by extracting the 4th roof, we obtain 
1'10 for the ratio. Am. 10 per cent. 

8. In what time will $6 amount to $8'7846, at 10 per 
cent compound interest f 

A 8'7846 

p : = R T -,thatis, — g— = 1*4641 s I'M* ; therefore, 

if we divide 1'4G41 by 1*10, and then divide the quotient 
thence arising by l'lO, and so on, till we obtain a quotient 
that will not contain 1'10, the number of these divisions will 
be the nastier of yean. Am. 4 years. 
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9. At 6 per cent compound interest, in what time will 
$40 Bmountto.*68'40? 

Having found the powerof the ratio 1'05, m before, which 
is 1*71, you may look for this number in the foW«, under 
the given rate, 5 per cent., and against it you whl find the 
number of years. Am. II yean. 

10. At 6 per cent, compound interest, in what time will 
$ 4 amount to $ 5'352 ? Ana. 5 years. 

Annuities at Compound Interest. 

IT 115. It may not be amiss, in this place, briefly to show 

the application of compound interest, in computing the 

amount and present worth of annuities. 

';■ All AmmiTT is a sum payable at regular periods, of one 

' "year each, either for a certain number of years, or during the 

life of the pensioner, or forever. 
i , When annuities, rents, &c. are not paid at the time they 
' become due, they are said to be in arrears. 
• ' The sum of all the annuities, rents, &c, remaining unr 

Eaid, together with the interest on each, for the time they 
ave remained due, is called the amount. 
1. What is the amount of an annnal pension of $ 100, 
which has remained unpaid 4 years, allowing 6 per cent 
compound interest? 

The last year's pension wilt be $ 100, without interest ; 
the last but one will be the amount of $ 100 for 1 year; the 
last but tteo the amount (compound interest) of $100 for 

2 years, and so on ; and the sum of these several amounts 
<-wul.be the answer. We have then ^.series ofamounts, that 

. is, a geometrical series, (If 114,) to find the sum of all the 

If the first term be 100, the number of terms 4, and the 
ratio I '06, what is the sum of all the terms ? 
Consult the rule, under IT 113, ex. 11. 

, ' ( ^06~ 1 ; X 10 ° ~ 437< * 5 ' Am - * 43 ?'45. 

Hence, when the annuity, the time, and rate per cent, are 

given, to find tit* amount, — Raise the ratio (the amount of 
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4 1, &c far 1 year) to-* power denoted by the number of 

Jean; from this power subtract 1 j then divide the nniin* 
er by the ratio, lew 1, and the quotient, multiplied by 
the annuity, will be the amount. 

Note. "The powers of the amounts, at 9 and 6 per cent 
up to the 24th, may be taken from the table, under IT 91. 

2. What is the amount of an annuity of $ SO, it being in 
arrant 20 years,' allowing S per cent compound interest? 

. Ant. $1653*29. 

8. If the annual rent of a house, which is $ 150, be in 
arrears 4 rears, what is the amount, allowing 10 per cent 
compound interest? Ana. $696*15. 

4. To bow much would a salary of $ 800 per annum 
amount in 14 rearsj the money being improved at 6 per 

cent compound interest? in 10 years? in 20 

years ? - — ' in 22 years ? . in 24 vears ? 

Ai*. to the laal, $25407 l 7S. 

IT 110. If the annuity is paid in advance, or If it be 
bought at the beginning of the first year, the sum which 
ought to be given for it is called the present worth. 

6. What is the present worth of an annual pension of 
$ 100, to continue 4 years, allowing 6 per cent compound 
interest? 

' The present worth is, evidently, a sum which, at 6 per 
cent compound interest, would, in 4 years, product an amount 
equal to Uie avwml of the annuity in arrears the same time. 

By, the last rule, we find the amount s= $437*45, and by 
the directions under IT 114, ex. 4, we find the present worth 
= $846*51. Ans. *346'5I. 

Hence, to find the present worth of any annuity, — First 
find its amount in arrears for the whole time ; this amount, 
divided by that power of the ratio denoted by the number of 
years, will give thej>re»eni worth. 

6. What is the present worth of an annual salary nf $ 100 
to continue 20 years, allowing 5 per cent ? Arm. $ 1246*22. 
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The operations under this rule being somewhat tedious, 
*S subjoin a, 

TABLE, 

Showing the present worth of $ 1, or 1 £ . annuity, at 5 and 
6 per cent compound interest, for any number of years 
from 1 to 34. 



10 '8276 

11*15811 

11 '46992 

11'76407 

12*04158 

12*30338 

12'5503fi 

12*78336 

13*00316 

I3'21053 

13'40GIG 

13'59072 

13'76483 

largos 

14*03398 
14*22917 
14*36613 



It is evident, that the present worth" of $ 2 annuity, it 2 
times as much as that of $ 1 ; the present worth of $ 3 wtil 
be 8 times as much, &c. Hence, to find the present worth 
of my annuity, at 5 or 6 per cent.,— Find, in this table, the 
present worth of $ 1 annuity, and multiply it by the given 
muudty, and the product will be the present worth. 

7. What ready money will purchase an annuity of $ 15ft, 
to continue 30 years, at 5 per cent, compound interest ? 

The present worth of $ 1 annuity, by the table, for 
SO years, is $ 1B'3T245 ; therefore, 15*37245 X 150 = 
$2305'867, Ana. 

' 8. What is the present worth of a yearly pension of $40, 
to continue 10 years, at 6 per cent, compound interest 

1 at 5 per cent. ? to continue 15 years ? 20 

yean ? ,- 26 years ? 34 years ? 

Am. to hit, (£47116; 



Vera. 


5 pel Cent. 


flpucsnt. 


Venn. 


S per cent. 


1 


0*95238 


0*94339 


18 


ii*6895er 


2 


1*85941 


1*83339 


19 . 


12*08632 


3 


2*72325 


2*67301 


20 


12*46221 


4 


3*54595 


3*4651 


21 


12*82115 


6 


4*32948 


4*21236 


22 


13*163 


6 


6*07569 


4*91732 


23 


13*48807" 


7 


5*78637 


5'58238 


24 


13*79864 


8 


6*46321 


6*20979 


25 


14*09394 


9 


7*10782 


6*80169 


26 


14*37518 


10 


7*72173 


7*36008 


27 


14*64303 


11 


8*30641 


7*88687 


28 


14'89813 


12 


8*86325 


8*33184 


29 


15*14107 


13 


8'39357 


8*85268 


30 


1S'37245 


14 


9<e9864 


9'29498 


31 


15'59281 


15 


10*37966 


9*71225 


32 


15*80268 


16 


10*83777 


10*10589 


33 


16*00255 


17 


11*27407 


10*47726 


34 


16*1929 
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When annuities da «tf eomnaicc till a certain period of 
time has elapsed, or till some particular event baa taken 
place, they are said to be in rercrnon. 

9. What is the present worth of $ 100 annuity, to be 
continued 4 years, but not to commence till 8 years hence, 
allowing 6 pel cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent, compound interest, would in 2 years produce an amount 
equal to the present Korth of the annuity, were it to commence 
immediately. By the last rule, v/e find the present worth of 
the annuity, to commence immediately, to be $346'51, and, 



by directions under IT 114, ex. 4, we find the present worth 
of $34G'51 for2 years, to be $ 308'393. Ans. $308*393. 

Hence, to find the present worth of any annuity taken in 
reversion, at compound interest, — First, find the present worth, 
to commence immediately, and this sum, divided hy the power 
of the ratio, denoted by the lime in retorsion, will give the 
answer. 

10. What ready money will purchase the reversion of a 
ease of $ 60 per annum, to continue 6 years, but not to com 
mence till the end of 3 years, allowing 6 per cent, compound 
interest to the purchaser ? 

The present worth,' to commence immediately, we find U 



be, $ 295<039, and ".jjgj- — 247<72. Ans. $ 247T2 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continue to the end of the time, that is, 3 -f- 6 = 9 
years, and then subtracting from this sum the present worth 
of the annuity, continuing for the time of reversion, 3 years. 
Or, we may find the present worth of $ 1 for the two times 
by the table, and multiply their difference by the given an- 

r nuity. Thus, by the table, 

f The whole time, 9 years, = 6'80169 

The time in reversion, 3 years, = a'67301 

Difference, = 4'1286a 



$247'720S0 Ass. 
11. What is the present worth of a lease of 1$ 100 to con- 
tinue 20 years, but not to commence till the e/jd of 4 years 
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allowing 6 per cent ? what, if it be 6 yean in rerer- 

noa,? ——8 years? —10 years? 14 years ? 

Am. to tat, $629'426. 

' IT H7. 12. What is the worth of a freehold estate, of 
which the yearly rent is $60, allowing to the purchaser 
6 per cent i 

In this case, the annuity continues forever, and the estate 
is evidently worth ■» sum, of which the yearly interest is eqnal 
to the yearly rent of the estate. The principal multiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal ; 60 -^'06 = 1000. 

.) ) Arts. $1000. 

Hence, to find the present worth of an annuity, continuing 
forever, — Divide the annuity by the rate per cent., and the 
quotient will be the p*put worth. 

Note. The ivorih «8l be the same, whether we reckon 
simple or compound interest ; for, since a year 1 * interest of the 
mice is the annuity, itjhjf profits arising from that price can 
neither be more nor less than the profits arising from the an- 
'ittity, whether they be employed at simple or compound in- 
terest. 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 

6 per cent? Spercent? — *— 10 percent? 15 

per cent. ? 20 per cent ? Ant. to tost, $ 500. 

14. Suppose a freehold estate of $60 per annum, to com- 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent. ? 

Its present worth is a sum which, at 6 per cent, compound 
interest, would, in 2 years, produce an amount equal to the 
Worth of the estate if entered on immediately. 

Tq~~ $1000 = the worth, if entered on immediately, 

and ■ * - = $ 889*996, the present worth. 

The same result may be obtained by subtracting from the 
worth of the estate, to commence immediately, the present worth 
of the annuity 60, for 2 years, the time of REVERSION. Thus, 
by the table, the present worth of $ 1 for 2 years is 1*83339 
X 60 =s 110*0034 = present worth of $60 for 2 years, 
and $ 1000 — $ 1 10*0034 = $ 889*0966, Am. as before. 
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15. What is the present worth of a perpetual annuity of 
$ 100, to Commence 6 years hence, allowing (he purchaser 
it per cent compound interest ? — what, if 8 years in re- 
version I 10 years ? 4 years ? 15 fears ? 

SOyears? Ana. to last, $ 462*765. . 

The foregoing examples, in compound interest, have been 
confined to yearly payments ; if the payments are half year- 
ly, we may take half the principal or annuity, half the rate per 
cent., and tieiee the number a) yean, and work as before, and 
so for any other part of a year. 

QUESTIONS. 

1. What is a geometrical progression or series ? 2. What 
"is the ratio ? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do jf.6\i End the last term 1 
4. When the extremes and ratio are given, how do yon find 
the nun of nil t/ie terms 1 5. Wherf the first term, the ratio, 
and the number of terms, are given^Jiow do yon find the 
amount of the series ? 6. When the ratio u a fraction, how 
do yon proceed ? 7. What is compound interest ? 8. How 
doe* it appear that the amounts, arising by compound in 
terest, form a geometrical series? 9. What is the ratio, in 

compound interest ? the number of terny ? the 

fi„t tem?, lhe lust term 7 10. When the rate, the 

time, and the principal, are given, how do you find the 
amount? 11. When A. Jt and T. are given, how do you find 
P.? 12. When A. P. and T. are given, how do you find R.? 
13. When A. P. and 11. are given, how do you find T. ? 14. 
What is an annuity ? 15. When are annuities said to be in ar- 
rears? 16. What is the amount ? 17. In a geometrical series, 
to what is the amount of an annuity equivalent? 18. How do 
you flhd the amount of an annuity, at compound interest? 

19. What is the present wvrthof an annuity? how com- 
puted at compound interest ? how found by the table ? 

20. What is understood by the term reversion ? 21. How 
do you find the present worth of an annuity, taken in rever- 
sion? by the table? 22. How do you find the present 

worth of a freehold estate, or a perpetual annuity ? the 

some taken in reversion ? — — by the table ? 
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PERMUTATION. 

■' IT 118. Permutation is the method of finding how many 
different ways the order of any number of things may he 
varied or changed. 

1. Four gentlemen agreed to dine together so long u 
they could sit, every day, in a different order or position; 
how many days did they dine together ? 

Had there been but two of them, a and b, they could sit 
only in 2 times 1 (1 X 2 = 2) different positions, thus, 
a ft; and b a. Had there been three, a, b, and c, they could 
sit in 1 x S x 3 = 6 different positions ; for, beginning the 
order with a, there will be 2 positions, viz. a b c, and aeb; 
next, beginning wi]g^,l&fce will be 2. position*, &ac,and 
be a; lastly, beginning Mth c, we hare cab, and e 6 a, 
Oat is, in all, 1 x * X 3 p= 6 different positions. In the 
fame manner, if there bjt'/our, the different positions wjl! 
De 1 X 8'X 3X4 = 24. Am. 24 days. 

Hence, to find the number of different change) er permu- 
.oJioiu, of which any uumber of different things are- capable, — 
Multiply continually together ail the terms of the natural 
series of numbers, from I up to the given number, and the 
last product will be the answer.. 

2. How many variations may there be in the position of 
the nine digits "f Am. 362890. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all bo 
placed ; how much did the cows cost him ? 

Am. $155112100483309859840000, 

4. Christ Church, in Boston, has 8 bells; how many 
changes may be rung upou them f -4ns. 40320. 



MISCSUAiraOUS EXAMPLES. 

IT U». 1. 4 + o 1 ~X7 = T = 60. 

A line, or vinculum, drawn over several numbers, signifies, 
tb*t U* numBers underlt are to be taken jointly, or as one 
whole number. 
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9, 9—8 + 4 x 8^-4— e^bort-manyf 



-2 + 3-f 40X«=howmnny? An. 230. 
- =r how many ? A* 3 £. 



4. a + 6 — 2X4— a _ 

SX2 

5. There are two numbers ; the greater is 25 times 78, 
and their difference is 9 times 15} their sum and product 
are required. 

Ant. 3765 is their sum; 3539250 their product. 

6. What is the difference betwee n thrice fire and |liirty^ 
and thrice thirty-five ? 35X3 — 5X3 + 30 = 60, An*. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen t An*. 792. 

8. What number divided by 7 wJW.make 6488? 

9. What nunibtr multiplied by wittraake 2056 ? 

10. A gentleman went to sea et 17 years of age; 8 yean 
after he had a son born, who died at (he ago of 35 ; after 
whom the father lived twice 29 .funrs; how old was tho 
rather at his death ? An*. 100 yearn 

11. What number is that, which being multiplied by 15 
die product will be S ? j -h 15 — ^, An* 

12. What decimal is that, which being multiplied by 15, 
the product will he '75 ? '75 + 15 = '05, An*. 

13. What is the decimal equivalent to ^ ? 

Am. '0265714. 

14. What fraction is that, to which if yon add {, the sum 
will be *? Ant. £$. 

15. What number is that, from which if you take £, the 
remainder will he ^ > An*. U. 

16. What number is that, which being divided by }, the 
quotient will be 21 ? Ant. IS}. 

17. What number is thai, which multiplied by 4 pro- 
duces 1? Ana. i). 

18. What number is that, from which if you take f of 
itself, the remainder will be 12 ? An*. 20. 

19. What number is that, to which if you add | of $ of 
itself, thewbole will be 20 ? " Am. 12 

30. What number is that, of which Sftyi the § part ? 

Am. 13 J. 

21. A farmer carried * load of produce to market : he 
•old 780 lbs. of pork, at 6 cents per \\t. ; 25'olBs.oT cheese, 
at 8 cents per lb. ; 154 lbs. of butter, at 15 cents per lb, ; 
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in pay he received 6.0-Jfes. of sugar, at 10 cents per lb. ; 16 
gallons of molasses, at 42 cents per gallon ; } barrel of mack- 
erel, at $ 3'75 ; 4 bushels of salt, at $ 1 '26 per bushel ; Bad 
the balance In money : how much money did he receive ? 
Am. $6g'80. 

22. A fanner carried his grain to market, and sold 
75 bushels of wheat, at $ 1 '45 per bushel. 

64 rye, ... $ *05 

142 corn, ... $ '50 ' 

In exchange be received sundry articles : — 

8 pieces of cloth, each 

containing 31 yds., at $ 1*75 per yd. 
2 quintals of fish, ... $ 3*30 per quia. * 

8hhds. of salt, ... $4'30perhhd. 

and the balance in money. 
How much money did he receive ? Ata. $ 38*80. 

23. A man exchanges 760 gallons of molasses, at 37j 
cents per gallon, for 661 cwt. of cheese, at $ 4 per cwt. ; 
how much will be the balance in bis favour ? Ant. $ 19. 

£4. Bought 84 yards of cloth, at $ 1'25 per ya-d; how 
much did it come to ? How many bushels of wheat, a 

9 l'SO per bushel, will it take to pay for it? 

Am. to the last, 70 bushels 

,25. JC man sold 342 pounds of beef, at 6 cents per pound, 

and received his pay in molasses, at 87A cents per gallon ; 

how many gallons did he receive ? Ant. 54'72 gallons.' 

26. A man exchanged 70 bushels of rye, at $ '92 pet 
bushel, for 40 bushels of wheat, at $ I'37J per bushel, and 
received the balance in oats, at $'40 'per bushel; how 
many bushels of oats did he receive ? Ant. 234. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
mast be given for 32 bushels of barley, at 2 s. 6 d. pet 
bushel; Arm. 03^ bushels. 

28. How much salt, at $ I '50 per bushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note. It will be recollected that, when the price and cost 
are given, to find the quantity, they must both* be reduced to 
the same denomination before dividing. Am. 3j| bushels. 

29. How much wine, at $ 2'75 per gallon, must be given 
in exchange for 40 yards of doth, at 7 s. 6 d. per yard ? 

Am. 18-& gallons. 
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30. A had 41 ewt of hops, at 30«m>er cwt, for which 
B gave him 20 £ . in money, and the rest in prunes, at fi d. 
per lb. ; how many prunes did A receive ? . 

Ana. 17 cwt. 3qrs. 4 Ilia. 

31. A has linen cloth worth J '30 per yard; but, iu bar- 
tering, he will have $.'35 per yard ; B has broadcloth worth 
$ 3'75 ready money ; at what price ought the broadcloth" 
to be rated in bartering with A r - 

'30 : <38 : : 3'75 : (M'375, Am. Or, jg of 3*75 = 
$ 4'37A, .4ns. The two operations will be seen to be ex- 
actly alike. 

33. If cloth, worth 2 s. per yard, cash, be rated in barter 
a* 2 B. 6 d., how should wheat, worth 8 &. cash, be rated in 
exchanging for the cloth ? Am. 10 b., or $ 1*666$ . 

33. If 4 bushels of corn cost $2, what is it per bushel? 

Ana. $'60. 

34. If 9 bushels of wheat cost $ 13'5Q, what is that per 
bushel? Ana. $1 ( 60. 

35. If 40 sheep cost $ 100, what is that per head ? 

Am. $2'50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are the/ 
perbushel? Ana. 2 s. 6d., — $ x 4l§, 

37. If 22 yards of broadcloth cost 21 £ . 9 s., what is tha 
price per yard r Ana. I9s.6d.,— ■ $3*25. 

38. At $ '50 per bushel, how much corn can b» bought 
for $2'00? Ana. 4 bushels. 

39. A man, having $ 100, would lay it out in sheep, at 
$ 2'50 apiece ; how many can he buy f Ana. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
— — of 2 cows ? ■ of 6 cows ? of 15 cows ? 

Am. to the hat, $ 225: 

41. If 7 men consume 24 lbs. of meat in one week, how 
much would 1 man consume in the same time ? ■ 2 men ? 
5 men? lOmen? • Ana. to the hat, 343 lbs. 

Note. Let die pupil also perform these questions by the 
rule of proportion. 

42. If I pay $ 6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Ana. f4'SO. 

43. What premium must I pay for the insurance of my 
house against loss by fire, at the rate of £ per cent., that is, 
i dollar on a hundred dollars, if my house be valued at 
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44. What will be thu insurance, per annum, of a store tad 
contents, valued at $9876*40, at 14 per centum ? 

Am. $14B'1«. 

48. What commission must I receive for selling $478 
worth of books, at 3 per cent:? Am. $38'24. 

46. A merchant bought a quantity of goods for $734, 
and sold them so as to gain 21 per cent. ; how much did he 
gain ? and for how much did he sell his goods ? 

Ana. to the lost, $888'14. 

47. A merchant bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
so ss to gain 24 per cent on the whole cost ; for how much 
did he sell them ? Am. a«73 t B2. 

48. Bought a quantity of books for $64, but lor cash a 
discount of 12 per cent was made; what did the books 
cost? - Am. $66*3*2. 

49. Bought a book, the price of which Wm marked 
$4'50, but for cash the bookseller will, sell it at 33$ per 
cent discount ; what is the cash price P Am. $ 3'GO. 

50. A merchant bought a cask of molasses, containing 120 
gallons, for $ 42 ; for how jnuch must he sell it to gain 15 
per cent. ? how much per gallon ? Am. to lott, $ '40±. 

51. A merchant bought a cask of sugar, containing 740 
pounds, for $ 59'20 ; how must he sell it per pound, to gain 
25 per cent ? Am. $'10. 

52. What is the interest, at 6 per cent, of $ 71'02 for 17 
months 12 days ? * Ans. $6'178-j-. 

53. What is the interest of $ 487*003 for 18 months ? 

Am. -$43*83 -f. 

54. What is the interest of $ 8'50 for 7 months ? 

Am. $'297f 

55. What is the interest of $ 1000 for 5 day* ? 

•Ant. $'833$. 

56. What is the interest of $ '50 for 10 yean ? 

Ana. .$'30. 

67. What is the interest of $84'26 for 15 months and 7 

days, at 7 per cent ? Ato. $7'486-f. 

58. What is the interest of $154'01 tor 2 years, 4 months 
and 3 days, at 5 per cent- 1 Am. $1 8*082. 

59. What sum, put to interest at 6 per cent, will, in 2 
years and 6 months, amount to $ 150? 

Hole. See IT 85. Am. #130*134+. 

60. I owe s man $475*50, to be paid in 16 montfeswiift- 
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oat interest ; what is the present worth of that debt, the u*e 
of the money being worth* per cent? Am. $440'277-|- 

61. What is the present worth of $ 1000 payable in 4 
years and 2 months, discounting at the rate of 6 per cent ? 

Am. $800 

62. A merchant bought articles to (he amount of $ 500, 
and sold them for $ 576 ; how much did he gain ? 

What per cent was his gain ? that is, How many dollars 
did he gain on each (100 which he laid out? If $500 
gain $ 75, what does $ 100 gain I Am. 15 percent 

- 63. A merchant bought cloth at $ 3'50 per yard, and sold 

it at $ 4*35 per yard ; now much did he gain per centum i 

Ant. 2If per cent 

64. A man bought a cask of wine, containing 126 gallons, 
for $ 363*60, and sold it out at the rate of $ 2*75 per gal- 
lon; how much was his whole gain ? how much per gal- 
lon t bow much per cent ? 

Am. His whole gain, #63*00; per gallon, $ '50; which 
is 22f «r centum. 

6ft. If $ 100 gain $6 in 12 months, in what time will it 

gain $4? $10? * $14? 

Ant. to the latlf 28 months. 

66. In what time will $ 64*60, at 6 per cent, gain $ 2'1 8 1 

Ant. 8 months. 

67. 30 men built a certain bridge in 60 days, but, it being 
earned away in a freshet, it is required how many men can 
rebuild it in 60 days. • 

*M& br* » 

60 : 60 : : 20 : 24 men, Am. 

68. If a field will feed 7 horses 6 weeks, how long will it 
feed 28 horses ? Am. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 

- to contain an acre, how muck in width must be a field, 16 . 
rods in length, to contain the same ? Am. 10 rods. 

70. If I purchase for a cloak 12 yards of plaid f of a yard 
wide, how much hocking 1 J yards wide must 1 have to line it? 

Am. 6 yards. 

71. If a man earn $ 76 in 5 months, how long must be 
work to earn $460? Ant. 30 % months. 

72. A owes B $640, but, A not being worth so much 
money, B agrees to take $ '75 on a dollar ; what sum must 
B receive for lie debt? ' Aw. $405. 

79. A cistern, whose capacity is 400 gallons, it supplied 
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by * pipe which let* in 7 gallons in 5 minntea; hat there it 
a leak in the bottom of the cistern which leta out 3 gallons 
in 6 minutes , supposing the cistern empty, in what time 
would it be filled ? 

In 1 minute i of a gallon is admitted, but in the same tone 
I of a gallon leaks out An*. 6 hours, 15 minute*. 

74. A ship haa a leak which will fill it bo as to make it 
sink in 10 hours ; it haa also a pump which will clear it in 
15 hours : now, if they begin to pump when it begun to 
leak, in what time will it sink ? 

In 1 hour the ship would be -fa filled by the leak, but in 
the same time it would be ^ emptied by the pump. 

An*. 30 hours. 

7fi. A cistern is supplied by a pipe whiafe will fill it in 
40 minutes ; how many pipes, of the same bigness, wiK fill it 
In 5 minutes ? Am, *■ 

76. Suppose I lend a friend #600 for 4 months, he 
promising to do me a like favour ; some time afterward, I 
have need of $ 300 ; how long may I keep it to balance the 
former favour? Am. 6$ months. 

77. Suppose 800 soldiers were in a garrison with pro- 
visions sufficient for 3 months ; how many soldiers must de- 
part, that the provisions may serve them 5 months r 

An*. 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be worth 6 times as much as my saddle, pray what is the 
value; of my horse? Am. #7'2. 

79. Bought 45 barrels of beef, at $ 3'50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must i pay ? Am. $ 143'60. 

80. Bought 126 gallons of rum for $110; how much 
vrater must be added to reduce the first cost to $ '76 per 
gallon ? 

Note. If #*75buylgallon,howmanygallonswill $110 
buy? An*. 308 gallons. 

81. A thief, having 24 miles start of the oflicer, holds his 
way at the rate of 6 miles an hour; die officer pressing on 
after him at the rate of 8 miles an hour, how much does he 
gain in 1 hour ? how long before he will overtake the thief? 

An*. 12 hours. 

82. A hare starts 12 rods before a hound, but is not per- 
ceived by him till she has been up If minutes ; she scuds 
imr at the rate of 36 rods a minute, and the dog, on vtew ; 
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ta^M after, at the rate of 40 rods a minute; how long will 
the course hold ? and what distance will the dog run ? 

Am*. 14± minutes, and he will run 670 rod*. 

88. The hour and minute hands of a watch are exactly 
together at IS o'clock ; when are they next together I 

In 1 hour the minute hand passes over 13 spaces, and the 
hour hand over 1 space ; that u, the minute hand gains upon 
the hour hand 11 spaces in 1 hour; and it must gain 12 
spaces to coincide with it Am. 1 h. 5 m. '27 fo s. 

84. There is an island 20 miles in circumference, and 
(tree men start together to travel the same way about it ; A 
goes 3 miles per hour, B 4 miles per hour, and G 6 miles 
per hour; in what time will they come together again? 

• Ana. 10 hour*. 

85. There is en island 20 miles in circumference, and 
two men start together to travel around it; A travels 2 miles 
per hour, and B 6 miles per hour ; how long before they will 
again come together ? . 

B gains 4 miles per hour, and must gain 20 miles to over- 
take A ; A and B will therefore be together once in eveiy 
6 hoars. 

66. In a river, supposing two boats start at the same time 
from places 300 mites apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while tnat mov- 
ing down stream is accelerated the same; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how fax from each starting place will 
the boats meet ? 

Ana. U2£ miles from the lower place, and 187$ miles 
from the upper place. 

87. A man' bought a pipe (120 gallons) of wine for 
$276; he wishes to fill 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent on the first cost; at what rate 
per gallon must he sell it ? Arts. $ 2'936 +. 

88. Thomas sold 160 pine apples at $ '33 J apiece, and 
received as mucn mency as Harry received for a certain 
number of watermelons at $ '25 apiece ; how much money 
did each receive, and how many melons had Harry ? 

Am. $ 50, and 200 melons. 

89. The third part of an army was killed, the fourth part 
taken prisoner?, and 1000 fled ; how many were in this army ? 

This and the eighteen following questions are usually 
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wrought by a rule called Porition, but they tre mere easily 
wived on general principles. Thus, £ -j- £ = ■& of the 
army; therefore, 1000 is ^ of the whole number of men; 
and, if 6 twelfths be 1000, how much is 12 twelfths, or the 
wno [ e ? Am. 2400 men. 

90. A- farmer, being asked how many sheep he had, an- 
swered, that he had them in fi fields ; in the first were j of his 
flock, in the second 4, in the third J, in the fourth -fa, and 
in the fifth 450 ; bow many had he r " Ans. .1200. 

91. There is a pole, £ of which stands in the mud, J in 
the water, and the rest of it out of the water ; required the 
part out of the water. Am. A- 

92. If a pole be i in the mud, £ in the water, and 6 feet 
out of the water, what is the length of the pole? Ana. QOfeet. 

93. The amount of a certain school is as follows : ^ of 
the pupils study grammar, % geography, -fa arithmetic, ^i, 
learn to write, and 9 learn to read : what is the number of 
each? 

Arts. 6 in grammar, 30 in geography, 24 in arithmetic ; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
another, who said, " Good morrow, sir, with your hundred 
geese;" says he, "I have not a hundred; but if I had, in ad- 
dition to my present number, one half as many as I now 
have, and 2£ geese more, I should have a hundred :" how 
many had he / 

100 — 2 £ ia what part of his present number ? 

An*. He had 65 geese. 

95. In au orchard of fruit trees, } of them bear apples, 
I pears, J plums, 60 of them peaches, and 40, cherries ; 
now many trees does the orchard contain ? Ana. 1200. 

96. In a certain village, j of the houses are painted white, 

and Tare unpainted; 
Am. 120. 
iber exceed four fifths of 
number. 

r of the required num- 

- Ana. 80. 

i if £ of itself be added, 

Asa. 25. 

if itsjt and ( be added, 
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100. What cumber is that, which, being increased by $ and 
f of itself, and by S3 more, will be made three times it 
much? 

The number, being taken 1, {, and J times, will make 2^ 
times, and 22 is evidently what that wants of 3 times. 

- Am. 30. 

101. What number is that, which being increased by f, $ 
and J of itself, the sum will be 234f ? Ana. 90. 

102. A,*B, and C, talking of their ages, B said his age 
to once and a half the age of A, and C said his age was 
twice and one tenth the age of both, and that the sum of 
their ages was -99 ; what was the age of each ? 

Am. A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he , 
had, said, " If I had as many more as I now have, f as many, 

| as many, J and A as many, 1 should then have 436 ;" what 
was the number of his pupils ? Asa. 120. 

104. A and B commenced trade with equal sums of 
money ; A gained a sum equal to 4 of his stock, and B lost 
$ 200 ; then A's money was double that of B's ; what was 
the stock of each ? ' 

By the condition of the question, one half of $, that is, % 
of tte stock, is equal to $ of the stock, less $ 200 ; conse- 
quently, $ 200 is I of the stock. Am. $ 500. 

106. A man was hired 60 days on these conditions, — that, 
for every day he worked, be should receive $ '76, and, for 
every day he was idle, he should forfeit $'25; at the ex- 
piration of the time, he received $27*50; how many days 
did he work, and how many was he idle? 

Had he worked every day, his wages would have been 
$ '75 X 50 = $ 37'50, that is, $ 10 more than he received ; 
but everyday he was idle lessened his wages $'75 + $ '25 
— $ 1 ; consequently he was idle 10 days. 

Ana. He wrought 40, and was idle 10 days. 

106. A and B have the same income ; A saves $ of his ; 
but B, by spending $30 per annum more than A, at the end 
of 8 years finds himself $ 40 in debt ; what is their income, 
and what Joes each spend per annum ? ,*,-«. 

Ana. Their income, $ 200 por annum ; A spends $ 175, 
and B $ 205 per annum. 

107. A man, lying at the point of death, left to his three 
sons his property; to A i wanting $ 20, to B i, and to C 
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the rest, which was $ 10 less than the share of A; what 
was each one's share ? Ans. $80,$50.and$70. 

109. There is a fish, whose head is 4 feet long ; his tail 
is as long as Ms head and * the length of his body , and his 
body is as long as his head and tail ; what is the length of 
the fish? 

The pupil will perceive, that die length of the body is J 
the length of the fish. Am. 32 feet. 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days ; in what time would both, 
working togethet, perform it ? Ant. 1$ days. 

110. Three persons can perform, a certain piece of work in 
the following manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days t in what time can they 
all do it together ? Am. 3^ days. 

111. A and B cnn do a piece of work in S days ; A can do 
it in 7 days; in how many days can B do it ? Am. 17J days. 

112. A man died, leaving $ 1000 to be divided between 
his two sons, one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent, should amount to the same sum when they should 
arrive at the age of 21 ; what did each receive ? 

,4ns. The elder, $646'153-f-; the younger, $453'846-f-. 

113. A house being let upon a lease of 6 years, at $60 
per annum, and the rent being in arrear for the whole time, 
what is the sum due at the end of the term, simple interest* 
being allowed at 6 per cent.? Ann. $336. 

114. If 3 dozen pair of gloves be equal in value to 40 
yards of calico, and 100 yards of calico to three pieces of 
satinet of 30 yards each, and the satinet be worth 50 
cents per yard, how many pair of gloves can be bought for 
$ i ? Am. 8 pair. 

115. A, B, and C, would divide $ 100 between them, so 
as that B may have $3 more than A, and C $ 4 more than 
B ; how much must each man have ? 

Am. A $30, B 4 89, and C §37. 

llG^A man has pint bottles, and half pint bottles; how 

much wine wilt it take to fill 1 of each sort ? how 

much to fill 2 of each sort ? — — how much to fill 6 of each 
sort? 

117. A man would draw off 30 gallons of wine into 1 
nint and 2 pint bottles, of each an equal number; how 
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many bottles will it take, of each kind, to contain the 80 
gallons ? An*. BO of each. 

118. A merchant has canisters, some holding 6 pounds, 
some 7 pounds, and some 13 pounds; how many, of' each 
an equal number, can be filled out of 12 cwt. 8 qra. 12 lbs. 
of tea? Am. 60. 

1 19. If 18 grains of silver make a thimble, and 12 pwts. 
make a teaspoon, bow many, of each an equal number, can 
be made from I5oz. 6 pwts. of silver i Am. 24 of each. 

120. Let GO cents be divided among three boys, in such 
a manner thai, as often as the first has 3 cints, the second 
shall hare 5 cents, and the third 7 cents ; how many cents 
will each receive ? Am. 12, 20, and 28 cents. 

121. A gentleman, having SO shillings to pay among his 
labourers for a day's work, would give to every boy 6 d., to 
every woman 8 d., and to every man 16 d. ; the number of 
boys, women, and men, was the same ; I demand the number 
of each. Ant. 20. 

123. A gentleman had 7 £. 17 s. 6 d. to pay among his 
labourers; to every boy he gave 6 d., to every woman 8 <L, 
and to every man 16 d. ; and there were for every boy three 
women, ana for every woman two men ; I demand the num- 
ber of each. Ant- IS boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cow, and a yoke of oxen 
for $ 82'60 ; he gave for the cow 8 tunes as much as for 
the sheep, and for the oxen 3 times as much as for the cow ; 
how much did he give for each t 

Am. For the sheep $2'50, the cow $20, and the oxen 
$ 60. 

124. There was a farm, of which A owned f, and B £$. 
the farm was sold for $ 1764; what was each one's share 
of the money ? At*. A's $ 604, and B's $ 1280. 

125. Pour men traded together on a capital of (3000, of 
which A put in £, B {, C i, and D fa ; at the end of 8 yean 
they had gained $2364; what was each one's share of the 
gain? I A 's *$ 1182. 



t A'sj.* i: 

) B's> I 

■ ) C's $ i 

( D's $ 1 



; 394, 
; 197. 

126. Three merchants accompanied ; A furnished § of 
the capital, B |, and C the rest; they gain $ 1260; what 
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part -of the capital -did C furnish, and what is each one'a 
share of the gain ? 

Ant. C furnished ^ of the capital; and A 'a share of the 
gain was $500, BY $468'75, and O's $2S1'25. 

127. A, B, and G, traded is company ; A put in $ 500, B 
$ 350, and C 120 yards of cloth ; they gained « 332'50, of 
which C's share was #120; what was the value of C's 
doth per yard, and what was A and B's shares of the 

Note. C's gain, being $ 120, is i$$%S —. ^fa of the whole 
gain : hence the gain of A and B is readily found ; also the 
price at which C*s doth was valued per yard. 

' ~'s cloth,, per yard, $4. 
's share of the gain, $ 125. 
's do. $ B7 l 50. 

128. Three gardeners, A, B, and C, having bought a 
piece of ground, find the profits of it amount to 120JE . per 
annum. Now die sum of money which they laid down waa 
in auch proportion, that, as often as A paid 5£., Bpaid7£., 
and as often as B paid 4£ ., C paid 6£. I demand how 
much each m.an must have per annum of the gain. 

Note. By the question, so often as A paid B£ ., C paid J of 
t£. Ana. A 26J2. 13 s. 4 d., B 37£. 6 e. 8 d., C 66£. 

129. A gentleman divided his fortune among his sons, 
giving A 9£. as often as B 5£., and C 3£. as often as B 
1£ . ; C's dividend was 1537JJ3 . ; to what did the whole 
estate amount? Am. U583JS. 8 s. 10 d. 
, 130. A and B undertake a piece of work for #54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
8 days ; what part of the work was done by A, what part 
by B, and what was each one's share of the money? 

Aw. A ^ and B fr; A's money # 22*50, B's $ 31 '50. 
181. A and B trade in company for one year only; on 
the first of January, A put in $1200, but B could not 
put any mosey into the stock until the first of April; what 
did he then put in, to have an equal share with A at the end 
of the year? Ana. $ 1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a little dipped, agreed that A should pay §, B £, C $, 
and D j- ; what did each pay in this proportion ? 

Ana. A 13 s. 4 d., B 10 s., C 6 s. 8 d., and D 5 s. 

133. There are 3 horses, belonging to 3 men, employed to 
draw a load of plaster from Boston to Windsor for $ 26'45 ; 
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A and B's bond together are supposed to do | of the 

work, A und C'a fV B and C's JjJ ; they are to be paid 
proportionally; what is each one's share of the money? 

(A's #11*80. (-H-) 
Ant- { B's $ 6*75 (= ft.) 
£ C's » 9'20 (= ft.) 
Proof, $26*45. 

134. A person, who was possessed of £ of a vessel, sold 
f of his share for 375 £,; what was the. vesari worth i 

Ant. 1500 jE. 

135. A gay fellow soon got the better of T of bis for- 
tune; be then gave 150GJ3. tor a commission, and bis profu- 
sion continued till be had but 450 JE. left, which he found to 
be ju-t g of bis money, after be had purchased bis commis- 
sion ; what was his fortune at first? Ans. 3780X. 

136. A younger brother received 1560 jE ., which was just A 
of his elder brother's fortune, and Sf times die elder brother's 
fortune was j} as mnch again as the father was worth ; pray, 
what was the value of bis estate ? Ans. 19165 £ . 14 ». 3f d. 

137. A gentleman left his son a fortune, ft of which he 
spent in three months; J of J of the remainder lasted him 
nine months longer, when he had only 537 J3. left; what 
was the sum bequeathed bim by bis father f f 

Ans. 2082 £ . 18 s. 2 ft dV 

138. A cannon ball, at the first discbarge, flics about a 
i mile in eight seconds ; at this rate, bow long would a ball 

be in passing from the earth to the sun, it being 96173000 
miles distant ? 

Aits. 24 years, 46 days, 7 hours, 33 minutes, SO seconds. 

139. A general, disposing his army into a square battalion, 
found he had 231 over and above, bu,t, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist? Ans. 19000. 

140. A and B cleared, by an adventure at sea, 46 guineas, 
which was 35£. per cent, upon the money advanced, an<l 
with, which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
often as 8 to B ; what money did each adventure ? 

A'ts. A 104JE. 4 s. 2-ftd., B75£. 15s. 9ft d. 

141.. Tubes may be made o." gold, weighing not more 

than at the rate of -itVe °f a grain per foot ? what would be 

the weight of t-teh a tube, which would extend across the 
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Atlantic from Boston to London, estimating the distance at 
3(100 miles? Am. 1 lb. 8 oz. 6 pwta. .3 A grs. 

142. A military officer drew up his soldiers in rank and 
file, having the number in rank sod file equal ; on being 
reinforced with three times his first number of men, he 
placed them all in the same form, and then the number in 
rank and file was just double what it was at first ; be was 
again reinforced with three times his whole number of men, 
and, after placing them all in the same form as at first, his 
number in rank aud file was 40 men each; how many men 
had he at first? Am. 100 men. 

143. Supposing 4 man to stand 80 feet from a steeple, and 
that a line reaching from the belfry to the man is just 100 
feet in. length ; the top of the spire is 3 times as high above 
the ground' as the steeple is; what is the height of the 
spire ? and the length of a line reaching from the top of the 
spire to the man ? See IT 109. 

Ana. to last, 197 feel, nearly. 

144. Two ships sail from the same port; one sails direct- 
ly east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of 7£ miles an hour; how many miles 

apart will they be at the end of 1 hour ? 2 hours ? 

34 hours? 3 days? Am. to hut, 900 miles. 

145. There is a square field, each side of which is 50 
rods ; what is the distance between opposite corners ? 

Arts. 70*71 -|- rods. 

146. What is the area of a square field, of which the op- 
posite corners are 70*71 rods apart ? and what is the length 
of each side ? Am. to latt, 50 rods, nearly. 

. 147. There is an oblong field, 20 rods wide, and the dis- 
tance of the opposite corners is 33 $ rods ; what is the length 

of the field? its area? 

Am. Length, 26$ rods; area, 3 acres, 1 rood, 13£ rods. 

148. There is a room 18 feet square; how many yards 
of carpeting, 1 yard wide, will be required to cover the floor 
of it? 18» = 324 ft. = 36 yards, Am, 

149. If the floor of a square room contain 36 square 
yards, how many feet does it measure on each side I 

Am. 18 feet. 
When om tide of a square is given, how do yon fi "w' '■** 

nr**, or superficial contents ? 

When the area, or superficial contents, of 

(tow do you find tint side'? "' 
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180. If an oblong piece of ground be 80 rods long nod 
20 rods wide, what is its area ? 

fftSte. A. Parallelogram, or Oblong, 
bas its opposite sides eqitai and par- 
allel, but the adjacent sides unequal. 
Thus A B C D is a parallelogram, 
and alHo EFCD, and it is easy 
to see, that the content* of both are 
equal. Ana. 1600 rods, = 10 acres. 

151. What is the length of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods? 

Ans. 80 roils. 

152. If. the area be 10 acres, and the length 80 rods, 
what is the other side ? 

When the length and breadlh are given, how do you find 
the area of an oblong, or parallelogram? 

When the area and one side are given, how do you find 
the other side ? 

153. If a board be 18 inches wide atone end, and 10 
inches wide at the other, what is the mean or average width 
of the board? Ans. 14 inches. 



Mean width, if T. 1 ° — l<56 ; and 1'55 * 16 = 24'8 
feet, Am. 2 

155. What is the number of square feet In a board. 20 
feet long, 2 feet wide at one end, and running to a point at ■ 
the other? -4ns. 20 feet. 



If the length be in feet, and the breadth in feet, in what 
denomination will the product be? - 

If the length be feet, and the breadth inches, what parti of 
afoot will be the product? 

156. There is an oblong field, 40 rods long and 20 rods 
wide ; if a straight line be drawn from one corner to the op- 
posite corner, it will be divided into two equal right-angled 
triangle* ; what is the area of each ? 

Ans. 400 square rods = 2 acres 3 roods. 
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1ST. What is the area of a triangle, of which the bato i» 
30 rods, and the perpendicular 10 rods ? Am. ISO rods, 

168. If the area be 160 rods, and the base 30 rods, what 
is the perpendicular ? An. 10 rods. 

159. IT the perpendicular be* 10 rods, and the area 150 
rods, what is the base? Am. 30 rods. 

When the" legs (the base and perpendia&ttr) of a righ|fj . 
a&gled triangle are given, how do yon find its (treat .,- 

When the area and one of the legs are given, how do you 
find the other leg ? 

Note. Any triangle may be divided into two right-angled 
triangles, by drawing a perpendicular from one comer to the 
opposite Bide, as may be seen by,the annexed figure. 

Here A B C is a triangle, di- 
vided into two right-angled trian- 
gles, A d C, and d B C ; there- 
fore the whole base, A B, multi- 
plied by one half the perpendicular 
d C, will give the area of the 
whole. If A B sb 60 feet, and 
d C — 16 feet, what is the area ? Au. 460 feet. 

160. There is a triangle, each side of which is.10 feet; 
what is the length of a perpendicular from one angle to 

■ its opposite side ? and what is the area of the. triangle ? 
- .Note. It is plain, the perpendicular will divide the oppo- 
site side into two equal part*. See TT,109. 

Ana. Perpendicular, S'66?+ feet; area,43'3 + feet 

161. What is the solid contents of a cube measuring 6 
feet on each side i ■ Arts. 216 feet. 

When one side of a cube is given, how do you find its 
solid contents ? 

When the solid contents of a cube are given, how do yon 
find one side of it ? 

162. How many cubic inches in a brick which is 8 inches 

long, 4 inches wide, and 2 inches thick ? in 2 bricks ? 

in 10 bricks ? ' Am. to last, C40 cubic inches. 

163. How many bricks in a cubic foot ? — in 40 cubic 
feet? in 1000 cubic feet? Aw. to last, 27000. 

164. How many bricks will it take to build a wall 40 feet 
in length, 12 feet high, and 2 feet thick ? Aw. 25920. 

165. If a wall be 150 bricks, = 100 feel, in length, and ■ 
4 bricks, =c 16 inches, in thickness, bow many bricks will 
lay one course? 2 courses? 10 courses? 
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wall be 48 courses, ™ 8 feet, high) bow many bricks will 

build it? 150 X 4 — 600, and 600 X 48 = 28800, Am. 

166. The river Po is 1000 feet broad, and 10 feet deep, 

and it runs at the rate of 4 miles an hour ; in what time 

will it discharge a cubic mile of water (reckoning 5000 

feet to the mile) into the sea? Am. 26 days, 1 hour. 

'^ 167. If the country, which supplies the river Po with 

^ Hater, be 380 miles long, and 120 broad, and the whole 

^land upon the surface of the earth be 62,700,000 square 

miles, and if the quantity of water discharged by the rivers 

into the sea be every where proportional to the extent of 

land by which the rivers are supplied; how many times ■ 

greater than the Po will the whole amount of the rivers be? 

Am. 1375 times. 

168. Upon the same supposition, what quantity of water, 
altogether, will be discharged by all the rivers into the sea in 
a year, or 365 days? .in*. 19272 cubic miles. 

169. If the proportion of the sea on the surface of the_ 
earth to that of laud be as 10$ to 5, and the mean depth o 
the sea be a quarter of a mile ; how many years would it 
take, if the ocean were empty, to fill it by the rivers running 
at the present rate ? Ans. 1703 years, 17 days,. 12 hours. 

170. K* cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13+ times greater than of 
water, and the height of the mercury in the barometer (the 
weight of wlyctris equal to the weight of a column of air 
on the same base, extending to the top of the atmosphere) 
be 30 inches; whttt will be the weight of the air upon a 

square foot? a square mile > and what will be the 

whole weight of the atmosphere, supposing the sue oi the 
earth rrs in questions 166 and 168? 

Ans. 2109'375 lbs. weight on a squarcfoot. 

52734375000 mile- 

102490S04687500COOOO of the whole atmosphere. 

171. If a circle be 14 feet vh diameter, what is its circum- 
ference? . , _ 

Note- It is found by calculation, that the circumference oi a 
iiicle measures about 3-f times as much as its diameter, or, 
more accurately, in decimals, 3<14159 times. Am. 44 feet. 
, 172. If a wheel measure 4 feet across from side to side, 
jrow many feet around it ? -*«. 12 * ' L * et - 

173. If the diameter of a circular pond be 147 feet, what 
'- its circumference ? -d**- 462 feet. 
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174. What is the diameter of a circle, whose circumfe- 
rence is 462 feet ? Ann. 147 feet 

176. If the distance through the centre of the earth, from 
side to side, be 7911 miles, how many miles around it? 

7911 X 3'14159 = 24863 square, miles, nearly, Ans. 

176. What is the area or contents of a circle, whose diam- 
eter is 7 feet, and its circumference 22 feet ? 

Note. The area of a circle may he found by multiplying 
J (Ae diameter into £ the circumference. Am. 3SJ square feet. 

177. What is the area of a circle, whose circumference is 
176 rods ? • Am. 2464 rods. 

178. If a circle is drawn within a square, containing 1 
square rod, what is the area of that circle ? 

Note. The diameter of the cirele being 1 rod, the eireum- 
ference will be 3'14159. Am. '7854 of a Hquase rod, nearly. 

Hence, if we square the diameter of any circle, and multi- 
ply the square by '7864, the product will be the area of the 
circle. 

179. What is the area of a circle whose, diameter is 10 
rods? 103 x '7854 = 76'54. Ans. 78'54 rods. 

180. How many square inches of leather will cover a 
ball 3} inches in diameter ? 

Note. The area of a globe or haU is 4 times as much as 
(he area of a circle of the same diameter,' and may be found, 
therefore, by multiplying the whole eimanference into the 
whole diameter. Ans. 95} square inches. 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles? 

7911 X 24853 =: 196,612,083, Ata. 

182. How many solid inches in a ball 7 inches in diame- 
ter? 

Note. The solid contents of a globe are found by multiply- 
ing its area by £ part of its diameter. 

Ata. 179§ solid inches. 

183. What is the number of cubic miles in the earth, 
supposing its diameter as above ? 

Ans. 259,283,034,435 miles. 

184. What is the capacity, in cubic inches, of & hollow 
globe 20 inches in diameter, and how much wine will it 
contain, 1 gallon being 231 cubic inches ? 

Ans. 418S'S -f- cubic inches, and 18'13 -f- gallons. 
186. There is a round log, all the way of a bigness ; the t 
areas of the circular ends of it are each 3 square feet; ,-\ 
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how many solid feet does 1 foot in length of this log eon- 
tun? 2 feet in length ? 3 feet? 10 feet? 

A solid of this form is coiled a Cylinder. 

How do j on find the solid content of a cylinder, when 
the area of one end, and the length are given ? 

186. What is the solid content of around stick, 20 feet 
long and T inches through, that is, the ends being 7 inches 
in diameter ? 

Find the area of one end, as before taught, and multiply it 
by the length. Am. 5 '347 +- cubic feet. 

If you multiply equate inches by inches in length, what 

parts of a foot will the product be ? if square inches by 

feet in length, what part ? * 

187. A bushel measure is 18'5 inches in dhuneter, and 8 
inches deep ;- how many cubic inches does it contain ? 

Am. 2150*4 +. 

It is plain, from the above, that the solid content of all " 
bodies, which are of uniform bigness throughout, whatever 
may be the form of the ends, is found by multiplying the 
area of one end into Us height or length. 

Solids which decrease gradually from the base till they 
come to a point, are generally called Pyramids. If the base 
be a square, it is called a square pyramid ; if a triangle, a 
triangular pyramid ; if a circle, a evador pyramid, or a cone. 
The point at the top of a pyramid is called the vertex, and 
a line, drawn from the vertex perpendicular to the base, is 
called the perpendicular height of the pyramid. 

The solid content of any pyramid may be found by multi- 
plying the area of the base by £ of the perpendicular height. 

188. What is the solid content at a pyramid whose base 
is 4 feet square, and the perpendicular height 9 feet? 

4 ! x{- 48. Am. 48 feet. 

189. There is a cone, "whose height is 27 feet, and whose 
biue is 7 feet in diameter ; what is its content ? 

An*. 346 i feet. 

190. There is a cask, whose head diameter is 2S inches, 
Aung diameter 81 inches, and whose length is 36 inches; 

how many wine gallons does it contain ? how many „ 

beer gallons ? 

Note. The mean diameter of the cask may be found by ' 
,. adding 2 thirds, or,, if the staves be but little curving, 6 
? Atenths, of the difference between the head and bung diame- 
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tors, to the head diameter. The cask will then be reduced 
to a cylinder. , I 

Now, if the square of the mean diameter be multiplied by k 
'7854, (ex. 177,) the product will be the area of one end, j 
and that, multiplied by the length, in inches, will give the 
solid content, in cubic inches, (ex. 185,) which, divided 
by 231, (note to table, wine meas.) will give the coutent in j 
wine gallons, and, divided by 282, (notetotable, beer meas.) j 
will give the content in ale or beer gallons. 

Id this process we see, that the square of the mean diame- 
ter will be multiplied by '7854, and divided, for wine gal- 
lons, by 231. Hence we may contract the operation by 
only multiplying by their quotient (^t*- — '0034 ;) that is, I 
by '0034, (or by 34, pointing off 4 figures from the product 
for decimals.) For the same reason we may, for beer gal- 
lons, multiply by (^H 4 ~ '0028, nearly,) '0028, &c. 

Hence this concise ~Rvle, for guaging or measuring cash, — , 
Multiply the square of the mean diameter by the length; mul- 
tiply this product by 34 for wine, or by 28 for beer, and, point- 
ing off four decimals, the product mill be the content in gallons 
and decimals of a gallon. 

In the above example, the bung diameter, 31 in. — 25 in. 
the head diameter = 6 in. difference, and $ of G = 4 inchus ; 
25 in. -(- 4 in. — 29 in. mean diameter. 

Then, 29" = 841, and 841 X 36 in. = 30276. 
-,. (30276X34 = 1029384. Ans. 102*9384 wine gals. 
Znen, j g027Q x 2 8 = 847728. Ant. 84'7728beer gals. 

191. How many wiue gallons in a cask whose bung diame- 
ter is 36 inches, head diameter 27 inches, and length 45 
inches? Ann. 166<617. 

192. There is a lever 10 feet loDg, and the fulcrum, or 
prop, on which it turns, is 2 feet from one end ; how many 
pounds weight at the end, 2 feet from the prop, will be bal- 
anced by a power of 42 pounds at the other end, 8 feet from ; 
the prop ? 

Note. In turning around the prop, the end of die lever 8 
feet from the prop will evidently pass over a space o{ 8 inches, 
while the end 2 feet from the prop passes over a space of 
2 inches. Now, it is a fundamental principle in mechanics, 
that the weight and power will exactly balance each other, -' 
when they are inversely as the spaces they pass over, {fence, ' • 
in this example, 2 pounds, 8 feet from the prop, will balance 
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8 pounds 2 feet from the prop ; therefore, if we divide the 
distance of the power from the prop by the distance of the 
weight from the prop, the quotient tuifl alK-ays express the 
ratio of the weight to the power ; J = 4, that is, the weight 
will. be 4 times aa much as Qiepower. 43X1= 168. 

An*. 168 lbs. 

193. Supposing the level ns above, what power wonld it 
require to raise 1000 pounds r Ant. mp* = 250 pounds. 

194. If tbe weight to be raised be 5 times as much aa the 
power to be applied, and the distance of the weight from the 
prop he 4 feet, how far from the prop must the power be 
applied ? An*. 20 feet 

195. If the greater distance be 40 feet, and the less J of a 
foot, and the power 175 pounds, what is the weight ? 

A»s. I400O pounds. 

196. Two men carry a kettle, weighing 200 pounds ; the 
kettle is suspended on a pole, the bale being 2 feet 6 inches 
from the hands of one, and 3 feet 4 inches from the hands 
of the other ; how many pounds does each bear f 

. (114? pounds. 
AM * I 85f pounds. 

197. There is a windlass, the wheel of which is 60 
inches in diameter, and the axis, around which the rope 
coils, is 6 inches in diameter ; how many pounds on the axle 
will be balanced by 240 pounds at the wheel ? 

Note. The spaces passed over are evidently as the diame- 
ters, or the circumferences ; therefore, ^ ~ 10, ratio. 

Ans. 2400 pounds. 

198. If the diameter of the wheel be 60 inches, what 
must be the diameter of the axle, that the ratio of the weight 
to the power may be 10 to 1 f Ans. 6 inches. 

Note. This calculation is on the supposition, that there 
is no friction, for which it is usual to add £ to the power 
which is to work the machine. 

199. There is a sci ew, whose threads are 1 inch asun- 
der, which is turned by a lever 5 feet, = 60 inches, long; 
what is the ratio of the weight to the power? 

Note. The power applied at the end of the lever will de- 
scribe the circumference of a circle 60 X 2 = 120 inches 
ia diameter, while the weight is raised 1 inch ; therefore, 
the ratio will be found by dividing the circumference of a circle, 
whose diameter is twice the length of the lever, by the dkianeoi 
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between the threads of the screas. 120 X 8f = 377f cir- 
cumference, and — — — =. 877,, ratio, Ans. 

200. There is a screw, whose threads are £ of an Inch 
asunder; if it be turned by a lever 10 feet long, what weight 
will be balanced by 120 pounds power ? Ans. 80171 pounds. 

201. There is a machine, in which the power moves over 
10 feet, while the weight is raised 1 inch ; what is the 
power of that machine, that is, what is the ratio of the 
weight to the power ? Ans. 120. 

202. A man put 20 apples into a wine gallon measure, 
which was afterwards filled by pouring in 1 quart of water; 
required the contents of the apples in cubic inches. 

Ans. 173£ inches. 

203. A rough stone was put into a vessel, whose capaci- 
ty was 14 wine quarts, which was afterwards filled with 2& 
quarts of water ; what was the cubic content of the stone ? 

Ans. 664 j inches. 



FORMS OF MOTES, BONDS, RE- 
CEIPTS, ANS ORDERS. 



WOTES. 

No. I. 



Overdeui, Sept 17, ISO! 

For value received, I promise to pay to Oliver Bountipvl, 
or order, sixty-three dollars fifty-four cents, on demand, with 
interest after three months. William Trusty. 

Attest, Timothy Testimony. ' 

No. II. 

Bilfort, Sept. IT, 1602. 

For value received, I promise to pay to O. R., or bearer, 
- ■■■.--. dollars ■-■■■ ■ cents, three months after date. 
Peter Pencil, 

, 'Google 



ISO rout of NOW' 

No. III. 

fitf (too Persons. 

Ariu,8eft. 17,1808. 
For value received, we, jointly and severally, promise to 
pay to C. D., or order, ■ dollars ■ cents, on 

demand, with interest Alden Faithful. 

Attest, Constance Adley. James Faikfacz. . 

Observations. 

1. No note is negotiable unless the words "or order, 1 ' other- 
wise " or bearer," be inserted in it. 

2. If the note be written to pay him " or order," (No. I.) 
then Oliver Bountiful may endorse this note, that is, write 
his name on the backside, and sell it to A, B, C, or whom 
he pleases. Then A, who buys the note, calls on William 
Trusty for payment, and if he neglects, or is unable to pay, 
A may recover it of the endorser. 

3. If a note be written to pay him " or bearer," (No. II.) 
then any person, who holds the note, may sue and recover the 
same of Peter Pencil. 

4. The rate of interest, established by law, being six per 
cent, per annum, it becomes unnecessary, in writing notes, to 
mention the rate of interest ; it is sufficient to write them 
for the payment of such a sum, with interest, for it will be 

inderstood legal interest, which is six per cent 

fi. All notes are either payable on demand, or at the ex- 
piration of a certain term of time agreed upon by the parties, 
and mentioned in the note, as three months, a year, &c. 

6. If a bond or note mention no time of payment, it is 
always on demand, whether the words "on demand" be 



7. All notes, payable at & certain time, are on interest as 
soon as they become due, though in such notes there be no 
mention made of interest 

This rule is founded on the principle, that every man 
ought to receive his money when due, and that the non- 
payment of it at that time is an injury to him. The law, 
therefore, to do him justice, allows him interest from the 
time the money becomes dne, as a compensation for the 
Injury. ' , 

8. Upon the same principle, a note, payable on demand- 
without any mention made of interest, is on intptcft after • 
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demand of payment, for upon demand such notes imme- 
diately become due. 

9. If a note be given for a specific article, as rye, payable 
in one, two, or three months, or in any certain time, and the 
signer of such note suffers the time to elapse without de- 
livering such article, the holder of the note will not be 
obliged to take the article afterwards, but may demand and 
recover the value of it in money. 



BONDS. 

A Bond, with a Condition^ from one to another. 

Know all men by these presents, that I, C. D. of, &&, in 
the county of, &c, am held and firmly bound to E. F., of, 
&c., in two hundred dollars, to be paid to the said E. P., or 
his certain attorney, his executors, administrators^ or assigns, 
to which payment, well and truly to be made, I bind myself, 
my heirs, executors and administrators, firmly by these 
presents. Sealed with my seal. Dated the eleventh day of ■ 
, in the year of our Lord one thousand eight hun- 
dred and two. - ' 

The Condition of this obligation is such, that, if the above- 
bound C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, op cause to be paid, unto the above- 
named E. F., his executors, administrators, or assigns, the 
full sum of two hundred dollars, with legal interest for 
the same, on or before the eleventh day of next en- 
suing the date hereof,— then this obligation to be void, or 
otherwise to remain in full force and virtue. 

Signed, &c. 

A Condition of a Cornier Bond, or Bond of Indemnity, where 
one mom becomea bound fir another. 
The condition of this obligation is such, that whereas the 
above-named A. B., at the special instance and request, and , 
for the only proper debt of the above-bound C. D., Sagether 
with tile said C. D., is, and by one bond or obligation bear- 
ing equal date with the obligation above-written, held and 

finnlyljonnd unto E. F., of, &c., in the penal sum of ^ 

dollars, conditioned for the payment of the sum of, &c., with - 
legal interest for the same, on the day of — — t A 
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next entiling the date of the said in part recited obligation, 
u in and by the said in part recited bond, with the condition 
thereunder written, may more fully appear ; — if, therefore, the 
said C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the said 
E. F., his executors, administrators, or assigns, the said sum 
of, &c, with legal interest of the same, on the said ■ 

day of, &c, next ensuing the date of the said in part re- 
cited obligation, according to the true intent and meaning, 
and in full discharge and satisfaction of the said in part re- 
cited bond or obligation, — Sen, &c. — otherwise, &c. 

Note. The principal difference between a note and a 
bond is, that the latter is an instrument of more solemnity, 
being given under seal. Also, a note may be controlled by 
a special agreement, different from Hie note, whereas, in case 
of, a bond, no special agreement can in the least control 
what appears to hare been the intention of the parties, &• 
expressed by the words in the condition of the bond. 



RECEIPTS. 

SilgTiCTw, Sept 19, 1MB. 
Received from Mr. Durance Adley ten dollars in full 
of aH accounts. Orvand Constance. 

SHgrievei, Sept. 19, ISO! 

Received of Mr. Orvand Constance five dollars in fall 
of all accounts. Durance Aole y. 

Receipt for Money received on a Note. 

SiigrFevei, Sept. 19, 190S. 

Received of Mr. Simpson Eahtly (by the hand of Titus 
Trusty) sixteen dollars twenty-five cents, which is en- 
dorsed 3D his note of June 3, 1802, 

Peter Cheerful. 

A Receipt for Money received on Account. 

Sitgiiem, Sept 19, ItWS. 

"Uceived of Mr. Orand Lahdikr fifty dollars on ac- 

El.DRO Sfcd.CEI.ET. 

w 



